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MN THE VEGA VENTURA 


With engines pouring out four thousand horsepower, the Vega Ventura 
brings new combat strength to the Royal Air Force. Several hundred 
of these fast, far-flying bombers are now in production for service 
verseas...all powered by dependable Pratt & Whitney Double Wasps. 


PRATT & WHITNEY AIRCRAFT 


: EAST HARTFORD, CONNECTICUT 
MONE OF THE THDEES NIVICINAIC OFC HATTER AInfnarT FAnnAnaATIA:n 

















2-2. answers Weight 
Reduction Demands 


@ Every pound saved in aircraft assembly 
devices assures definite gain in miles 
per hour. 


Amazing as it may seem, the fact is that 
SPEED NUTS and SPEED CLIPS are 
saving from 80% to 90% of the former 
fastening's weight. Think of it! One thou- 
sand 8-32 SPEED NUTS weigh a total of 
only 11 ounces! 

What is more, actual aircraft factory 
vibration tests have proved SPEED NUTS 
are four times tougher in resistance to 
vibration-loosening. Time saved in appli- 
cation of SPEED NUTS frequently exceeds 
50% and the actual cost per thousand 
shows savings as high as 70%. 


—— 


Over 800 shapes and sizes—used on bolts, 
screws, rivets, studs, tubes, moldings, cables, etc. 
Send us your assembly details and we will mail 
samples and engineering data promptly. 


TINNERMAN PRODUCTS, INC. 


Manufacturers of Patented SPEED NUTS 
2070 FULTON ROAD, CLEVELAND, OHIO 


IN ENGLAND: 


IN CANADA: 
Simmonds Aerocessories, Ltd., London 


Wallace Barnes Co., Ltd., Hamilton, Ontario 
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“REPORTING FOR DUTY” by John Hammer 


REPORTING FOR DUTY...On schedule, another Republic fighting plane com- 
pletes its delivery flight. No arrival is more welcome to the pilots 
of the Army’s interceptor commands, who daily chronicle the unsur- 


passed performance and dependable power of these high-altitude 


aL 


pursuit airplanes. Republic Aviation Corp., Farmingdale, L. I., N.Y. 
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) WHILE WE HAVE FREE SPEECH, a 
iree press, and that venerable institu- 
tion of Congressional grandstand play, 
there is nothing to prevent columnists 
and congressmen from influencing the 
thinking of our people. But we cannot 
leave all of this ranting about the in- 
effectiveness of the aircraft production 
program unchallenged. 


» STARTING GUN in the most recent 
disparagement of the efforts of the 
wiation manufacturing industry was 
fred by Senator Byrd who artfully 
picked a period when long range 
bomber production was retarded by a 
model change, and announced that we 
were falling down on the job. About 
the same time a widely read columnist 
returned from England to tell us that 
lease-lend material was reaching the 
front line in a pathetic trickle. These 
thoughts were echoed far and wide and 
picked up exaggeration like a rolling 
snowball. It wasn’t long before na- 
tional publications began to present 
pictures of American factories under 
construction for a future program beside 
those of British factories humming with 
activity. The inference is both inac- 
curate and misleading, and this is not a 
good time to undermine public morale 
by totally unjustified criticism of the 
}0b being done. 


» WE AREN’T OUT OF THE WOODS YET 
by any means but we have exerted an 
almost superhuman effort in the first 
[3 months of the air defense production 
Program. “There are even more diffi- 
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How Big is a Trickle 


cult jobs ahead. But the performance 
of the aviation manufacturer so far has 
been so effective that there is certainly 
no need for apologies. What is being 
done with the aircraft produced, how- 
ever, is a matter beyond our control. 
Let’s take a quick look at the produc- 
tion record. 


>> WITHOUT EXTERNAL HELP the air- 
craft industry has increased production 
four-fold since the program began. It 
is true that about one-half of present 
production is training planes, but that 
percentage will be materially reduced as 
the totals increase. Let’s not forget 
that there are concurrent pilot training 
programs which are fully as important 
as the production project. There is no 
point in making the German mistake of 
building huge reserves of combat air- 
craft which had to be kept in storage 
until pilots could be trained to fly 
them. 


>» WE HAVEN’T BUILT enough long 
range bombers. Neither has anybody 
else. There are many who believe that 
the war could be won right now by any- 
one who had enough of these ships. 
But no one started to build them soon 
enough. It takes just so much time to 
build them, there are only two manufac- 
turers turning them out now, and they 
are doing a splendid job. We wish we 
could avail ourselves of the Senatorial 
privilege of releasing the confidential 
production figures on this type. We 
won't, but if we did, you would be 


even more agreeably surprised than we 
were when we learned them. 


>> THIS IS FORTUNATE because we must 
depend entirely on the production of 
these two manufacturers for many 
months to come. We cannot expect 
contribution from either the automotive 
industry or from the other aircraft 
makers who are being transformed into 
manufacturers of bombers or bomber 
parts. There is almost as much dif- 
ference between the jobs as there is 
between the building of speedboats and 
ocean liners. 


>» ON MEDIUM RANGE BOMBER PRODUC- 
TION we are better off because we were 
permitted to start sooner. We wish 
we could tell you how many were de- 
livered to the British last month, but 
all we can say is that the number was 
very satisfactory. It must be remem- 
bered that many of these and many 
other airplanes were delivered to the 
British in fulfillment of contracts made 
prior to the lease-lend era. 


>> THERE’s ANOTHER POINT that many 
people don’t realize. It is this business 
of stopping production for model 
changes. This is the only sound method 
of keeping an air force up-to-date, and 
it is so important that it may easily 
be the determining factor in winning 
the war. Each day we are learning 
real combat lessons that cannot be 
learned except in actual warfare. Each 
day we are improving equipment for 
our aircraft. It would be criminal for 





4l 







































i FLYING the skyways between Chicago, Portland, Seattle and Winnipeg 

. . . Northwest Airlines flies over some of the most scenic territory in the 
country. Six years’ exclusive use of Texaco Aircraft Engine Oil has assured them 
of continuously clean engines, free rings and valves, minimum bearing and 
cylinder wear. 


Due to the airlines’ success with it— 


More revenue airline miles in the U.-S. are 
flown with Texaco than with any other brand. 
The outstanding performance that has made Texaco FIRST with the airlines 
has made it FIRST also in the fields listed in the panel. 
Texaco users enjoy many benefits that can be yours. A Texaco Aviation 
Engineer will gladly cooperate in the selection of Texaco Aviation Products, 


available at leading airports in the 48 States. Phone the nearest Texaco distrib- 
uting plant, or write: 


The Texas Company, Aviation Division, 135 East 42nd St., New York, N. Y. 


THEY PREFER TEXACO 


¥* More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


¥% More stationary Diesel horsepower 
in the U.S. is lubricated with Texaco 
than with any other brand. 


%& More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. » 


% More locomotives and cars in the 
U. S. are lubricated with Texaco than 
with any other brand. 


¥%& More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


_ Tune in FRED ALLEN every Wednesday 
= night. See your local newspaper for 
f time and station. 


thus helping to make present supply meet industry's needs and releasing metal for National Defense. 
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ys to sit by and fail to incorporate 
these lessons and improvements into 
our production airplanes. 


»» WE HAVE SEEN AND WILL SEE AGAIN 
production stoppage for model change. 
And we will see new designs introduced 
into the production program along the 
way. Some of our engines are undis- 
putably the largest and best in the world 
now. Larger power plants are under- 
going installation tests and still larger 
ones are being run in test houses. 
Highly important results are soon to 
pop out of the propeller design labora- 
tories and into the factories. These and 
other things will enable our bombers 
to fly longer, faster, higher, and to 
carry more bomb tonnage than those 
of other nations. They must be incor- 
porated into the program as soon as 
they are available. 


y» Because of the misunderstanding 
that may have arisen in the minds of 
our readers we are again privileged to 
present the true facts of the defense pro- 
curement program and to report on the 
accomplishments of the industry and its 
effect on our position with respect to 
the nations at war. 


» THE CHAMPION CONSUMER 
OF ELECTRIC POWER for night 
work is O.P.M.’s T. P. Wright who 
needs no introduction to AVIATION’S 
readers, nor to the 2,000,000 readers of 
the other publications that quoted his last 
contribution to AVIATION. Last month he 
ran up his electric bill again to give you 
the lead article in this issue. We realize 
full well that it borders on imposition 
for us to ask the author to add to his 
already heavy burdens in the key posi- 
tion he holds in the defense procure- 
ment picture. But we have grown 
weary and indignant at all those who 
strive to belittle the performance of the 
aviation industry in its expansion for 
defense. It is our duty to present the 
record as it stands with neither opti- 
mism nor pessimism. And it is your 
duty to judge it on its merits. 


%» 1941 wILL GO DOWN IN HISTORY as 
the greatest year in aviation industry 
expansion. It will see our production 
attain and surpass that of England, 
which was reached only after several 
years of heartbreaking work. During 
this year we will pass beyond the period 
when our military airplanes, plus the 
British production, will reach parity 
with that of the Axis powers. We will 
end this year with the satisfaction of 
knowing that, because of the splendid 
efforts of our aviation industry, Amer- 
ita has awakened in time. 


% THIs ISN’T IDLE CHATTER. It is all 
borne out by the charts in Ted Wright’s 









article on page 46. But we cannot 
resist a little boasting about the author’s 
early estimates. To show their un- 
canny accuracy, we have reproduced the 
identical curves, drawn a year ago, and 
spotted the actual figures on them. Most 
of the actual figures fall exactly on the 
prediction curves. A very few have 
fallen off by almost negligible quanti- 
ties. A glance at these charts will 
convince you that you may rely com- 
pletely on the author’s future estimates. 


>> WHILE WE ARE BOASTING we may as 
well tell you that the article in which 
Mr. Wright made these estimates won 
for Av1ATIoN the Industrial Marketing 
Award of Merit for the best single 
article or editorial published during the 
twelve months ending July 31, 1941, in 
their fourth annual competition. We 
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are deeply grateful for this appreciation. 
But there is even more satisfaction to 
be derived from the assurance that we 
are giving you the real facts and figures 
of the record and that the earlier pre- 
dictions have stood the test of time. 





Maguire seems to be taking that “Keep ‘Em Flying” slogan too literally! 
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Why 

“PQRINGING the landing-field into the laboratory” is a part of the ~ 

B job of building safe, sure and smooth Bendix Brakes for America’s af 1 

airplanes. This massive 60,000-pound Dynamometer, with a 37,500- ‘ehig 

pound flywheel whirled at rim-speeds that can go to 120 miles an pelle 

hour, accurately simulates the energy which must be dissipated when a sky’: 

given airplane is landed at a given speed. Sensitive automatic instruments : Z 

write the precise performance records of each brake tested. In this man- thin 

ner, Bendix precision manufacture safeguards those critical moments of. be 

ground-contact for men who fly. Equipment such as this—inspection out 

and testing procedures such as these—keep Bendix Landing Gear excel- to fi 

& lent in every respect ... which is why it enjoys every airman’s respect. * 
BENDIX PRODUCTS DIVISION back 

OF BENDIX AVIATION CORPORATION e SOUTH BEND, INDIANA on 

vint 

LANDING-GEAR EQUIPMENT 4 
AIRPLANE WHEELS AND BRAKES + PNEUDRAULIC SHOCK STRUTS »A 
SWIVELABLE AND STEERABLE TAIL-KNUCKLES «+ PILOT SEATS He | 
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y ONLY TWO MORE MONTHs till 1942 
calendar time! If you’re planning a 
calendar to end all calendars, have a 
care. Take a tip from: Thompson 
Products. For these people, who mod- 
estly call themselves “manufacturers of 
automobile and aircraft parts,” did the 
trick last New Year, in our opinion. 

If you haven’t seen Thompson’s 
“Dawn of Wings”—a lithographic sym- 
posium of early airplanes, you are a 
babe in the woods, totally unprepared 
to tackle the problem of keeping your 
1942 killer-diller calendar out of the 
nearest waste basket. 

Why gentlemen of the Board, Thomp- 
son’s calendar stops them cold! The 
Customers take it apart and make mur- 














als out of it! They don’t even cut the 
add off the bottom. It’s stupendous! 
Why, it’s—it’s — — listen. This calen- 
dar is a series of 12 pictures, in color, 
of early airplanes. The Wright Biplane 
of 1903! The Santos Dumont powered 
box: kite of 1906! 
peller ship of 1909, and on up to Sikor- 
sky’s four-engine cabin plane of 1913. 

You can read this calendar like a 
book, for hours, and keep on learning 
things. Even for days. Yes, we’re 
one of the guys who made a mural 
out of it. When we get tired of trying 
to figure out whether it’s true that there 
are 16 machine guns and four cannon 
in the latest fighter job, we just tilt 
back in our swivel chair and meditate 
on that pretty little Grade Monoplane, 
vintage 1912, floating up from a green 
meadow like a butterfly. 


%» A MAN WAS A BIRD in those days. 
He put his cap on backwards, bought a 
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Caproni’s twin pro-. 





five gallon tin of gasoline, and sailed 
up into the sun, with nothing between 
him and the ground and the sky but the 
seat off a Deering hay rake and a few 
strands of piano wire, humming in the 
wind. 

Almost as good as the Grade mono- 
plane, which was a parasol type, with 
the pilot underneath, is Bleriot’s mono- 
plane with the man on top, although it 
is a high wing design. Out ahead, you 
see the white chalk banks and you 
know it’s the first airplane crossing of 
the English Channel. The caption 
says: “On the morning of July 25, 
1909, he boarded his monoplane in 
Calais, France, and took off with the 
cliffs of Dover, England, as his goal. 
The 20-mile flight was accomplished in 
37 minutes. His triumph was received 
with wild acclaim throughout the civil- 
ized world.” 


>> TURN OVER THE PAGE, OR SHIFT YOUR 
EYE, if you’ve tacked the pictures on 
your office wall, and there’s Glenn Mar- 
tin’s rugged-looking 1909 biplane, with 
a three-wheel undercarriage, the rudder 
on a boom in the rear, the elevator on 
a front outrigger, and the ailerons fitted 
to the struts half way between upper 
and lower wings. On the pilot’s seat, 
in front of the radiator, wearing gog- 
gles, puttees, and a white collar and tie, 
is a young man. Might be Glenn Mar- 
tin himself. 

The Artist shows the Martin plane 
taking off a lovely pasture with high 
purple mountains in the background, 
coming right toward you, and barely 
clearing a stout board fence. But the 
pilot is not alarmed in the least. If 
some of the other early planes appear 
to offer only adventure and thrills, the 
Martin airplane seems to be a machine 
for going places; it looks strong and 
business-like. You would not be sur- 
prised if you could see a brief case there 
in Mr. Martin’s lap. You get the idea 
that board fences and high purple moun- 
tains are out of men’s way for good. 

Another beauty, we think, is Si- 
korsky’s “Grand”. Here is the true 
beginning of the romance of the air, 



































which, since the earth holds unlimited 
quantities of aluminum, bids fair to last 
as long as anything else does. 

After building eight smaller machines, 
Sikorsky “designed and constructed a 
huge four-engine biplane which he 
called the Grand. This ship created a 
sensation,” says the caption writer in 
high understatement. “It was by far 
the largest airplane in the world at 
the time. The wing span was nearly 
100 feet and four 100 hp engines fur- 
nished the power. On initial tests, 
Sikorsky, four mechanics and a relief 
pilot, succeeded in flying 55 mph with 
this 9000-pound monster. On August 
2, 1913, Sikorsky, with seven passen- 
gers, made a duration record of one 
hour 54 minutes. About a year later 
an improved model of the Grand car- 
ried seven passengers for a night flight 
lasting six hours 33 minutes, during 
which guests were served a hot meal 


>» But Mr. Sikorsky, the genius from 
Kiev, made one error of foresight. He 
put a captain’s bridge out in front of 
his cabin! There in blue-uniformed 
splendor stand two flight officers right 








out in the 56-mile breeze. Little did Si- 
korsky realize, as he designed his 
bridge, that a mighty wind would blow 
300, 400, 500 miles per hour; a wind 
that would scalp anybody who so much 
as stuck his head out in it. He didn’t 
know that while he was still building 
airplanes, they would become submar- 
ines aloft, with all hatches battened 
down and people inside getting pale 
faces despite their sun lamps and vita- 
min tablets. 
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The record of the Avi- 
ation Industry's Bril- 
liant Performance dur- 
ing 1941. 


AVIATION MAGAZINE 


New York City 
October 1, 1941 
Dear. Mr. Wright: 

The expansion of the aviation in- 
dustry in the year 1941 is an industrial 
miracle. But almost equally miraculous 
is the fact that the industry has ex- 
panded almost exactly as you predicted 
in your last article, “The Truth About 
the Defense Program”, published in 
AvIATION’s January, 1941, issue. In 
the last two decades I have seen many 
aeronautical predictions, most of which 
went wrong. But I have never seen 
any estimates anywhere that have stood 
the test of time as well as have those 
that you made a year ago. 

Each month, as the airplane delivery 
totals were released, I have called to 
the attention of our readers the accu- 
racy of your predictions; but that is 
only a part of your prophecy. I wonder 
if you could find time, from your busy 
days and nights, to check over your 
original estimates of monthly deliveries, 
increases in productive floor space, di- 
rect labor, and other basic factors in 
our program, including the comparisons 
with British and Axis production rates, 
to show how closely our industry has 
followed the pattern laid down for it. 

I realize fully what an imposition it 
is to ask you to take time for a project 
of this sort, but I feel that you will be 
rendering a valuable service to the 
country in again giving facts on the job 
done by the aircraft industry in the 
greatest productive capacity expansion 
of all time. 

Sincerely yours, 
Leslie E. Neville 


P.S. Incidentally you will be interested 
to know that your article, “The Truth 
About the Defense Program” won for 
AviIaTION the Industrial Marketing 
Award of Merit for the best article or 
editorial published in a business publi- 
cation during the period of August 1, 
1940 to July 31, 1941. 
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T. P. Wright 


AIRCRAFT BRANCH 
OFFICE OF PRODUCTION MANAGEMENT 


October 10, 1941 
Dear Mr. Neville: 


I agree that there is a need to re- 
appraise our effort of the past year 
and a half. It is difficult for me to get 
time to do much writing, but in this 
less formal way, I am pleased to give 
you my reactions on what has hap- 
pened during this period. Naturally I 
am pleased and gratified that the Indus- 
trial Marketing Award of Merit was 
given to AVIATION because of my arti- 
cle in the January issue. 

It has been interesting to keep track 
on the curves of actual airplane de- 
liveries, point by point, as the months 
have gone by. The check has been 
good; we have done about what was to 
be expected. It took time to get under 
way, shown by the initial flat portion 
of the curve of monthly deliveries; then 
there was a period of acceleration, until 
we reached the very creditable rate 
that we are now producing. In Presi- 
dent Roosevelt’s message to Congress 
on September 18, asking for additional 
Lend-Lease appropriations, he said the 
following: “Planes, tanks, guns, and 
ships, have begun to flow from our 
factories and yards, and the flow will 
accelerate from day to day, until the 
stream becomes a river, and the river 
a torrent, engulfing this totalitarian 
tyranny which seeks to dominate the 
world.” In a leading article in Life 
magazine for September 29, this quo- 
tation is referred to as “looking good’ 
superficially, but there is the intima- 
tion that our deliveries are only 4 
“trickle of arms to Britain.” I beg 
leave to differ with this opinion, as I 
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PROGRESS 


In reply to those who would attempt to discredit the 


miraculous performance of the aviation industry in 


the present emergency, we are proud to present 


this progress report on production expansion. How 


the supreme effort of our aviation manufacturers has 
pushed production to the point where part of ours, 
added to that of the British, now surpasses that of the 
Axis powers is told by the foremost authority on plane 


production throughout the world. 


By T. P. Wright 


believe that the President’s statement 
is both accurate and timely. 

There is a tendency for the American 
people to be either extremely optimistic 
or extremely pessimistic as to pros- 
pects in a given situation, depending 
on short range circumstances. Al- 
though the present situation does not 
call for over-optimism, certainly ex- 
treme pessimism is not indicated. We 
have done a tremendous job during 
the past year and a half; it is really 
something of which we can be justly 
proud, to deliver aircraft now at a rate 
four-fold that which maintained at the 
start of our period of expansion about 
15 months ago! We have gone from 
approximately 500 airplanes per month 
during the summer of 1940, to about 
2000 in the fall of 1941, and we are only 
getting started at the present time. All 
of this increase has been brought about 
by accelerating deliveries from the air- 
craft industry itself. We are yet to 
receive aid from other industries given 
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Assistant Chief, Aircraft Branch, O.P.M. 


a part in the aircraft program a year 
ago. 

As I have pointed out in previous 
articles published in your magazine, 
morale is of equal importance with pro- 
duction of material. To gain morale a 
people must know the truth, they must 
know what is being accomplished, and 
they must feel confident that the men to 
whom they have intrusted the problem 
of increasing production output are 
doing a creditable job. They must ap- 
preciate the need for increased sacri- 
fice, but as well they must recog- 
nize that the task already set has been 
well handled. I have previously em- 
phasized the former. I now wish to 
place particular stress on the latter. A 
good job has been and is being done. 

The meat of this letter is the accom- 
panying set of curves of the article of 
last January, reproduced just as in 
that article, but added to by the incor- 
poration of small dots to show actual 

(Turn to page 180) 
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Since the predictions for all countries were made 
on the same basis, there is excellent reason to 
believe that the British and Axis estimates are as 


close as that for 
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close to schedule. 


Total production for 1941 coincides almost exactly with estimates. 
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More than 8,000 different stampings are made by 
Briggs Mig. Co. of Detroit on this 1,600 ton press 
for Vought-Sikorsky wings, Boeing flaps and 
ducts, and Douglas wings. 


Chevrolet engineers at the Tonawanda, N. Y. 
plant make a preliminary inspection of a Pratt 
& Whitney engine which Chevrolet will build. 
Buick and Ford are already building these 
engines. , 


to enter the pre-production phase of their actiyj. 


ITH America’s peacetime aviation 

industry already close to Britain’s 
war-time plane capacity, we stand on the 
threshold of the second phase of pro- 
duction expansion—the participation of 
the automotive industry in the manufac- 
ture of engines, propellers, airplane 
parts, sub-assemblies, and complete air- 
planes. Scarcely a year has elapsed 
since the automotive producers began to 
even plan for participation in the avia- 
tion program on any appreciable scale. 
Aeronautical production of the automo- 
tive industry, save for those few con- 
cerns which have been in the aviation 
business for years, is now only a trickle 
in the rising flood of aircraft produc- 
tion. This represents no culpability on 
the part of the auto industry, however. 
That there is any production at all 
after so short a period of preparation 
is no mean achievement—particularly 
when we consider the whole range of 
completely new problems which chal- 
lenged an established industry. 


Spadework Almost Completed 


Most important, the spadework and 
preliminaries are substantially com- 
pleted. New plant floor space running 
into millions of square feet has been 
provided by new construction and con- 
version of old factories, thousands of 
men have been trained in aviation skills, 
and machinery and tools have been fab- 
ricated and installed. 

As the year draws to a close, this 
machinery and more being added daily 
will begin to turn faster and faster so 
that by the first months of next year 
the automotive effort will have assumed 








Where the Aufo- 


With the plant-building stage almost behing 


By Clinton B. F. Macauley, 





To secure material on automotive participa- 


tion in the air defense program, C. B. F. 
Macauley, Washington Editor of AVIATION 
traveled some 2,500 miles throughout the 
middle west, inspecting plants, observiag 
production facilities and talking with auto- 
mobile and aviation officials. 

Macauley came to AVIATION from the 
Civil Aeronautics Administration, where he 
was Chief of the Publications Section and 
editor of the Civil Aeronautics Journal. He 
had previously served as assistant editor 
of National Aeronautics and had also been 
Washington correspondent for several na- 
tional news agencies. For the past six 
months his efforts have been devoted to 
special assignments for AVIATION. 





sizeable proportions in the aviation pro- 
gram—and by the middle of 1942 we 
can anticipate with confidence an ap- 
preciable volume of aeronautical pro- 
duction from the auto industry. 

The task of the automotive industry 
has been no easy one. Many persons 
have the impression that the aviation 
effort is simply filling a hole left by 


At the Ford plant now under construction in 
Ypsilanti, Mich., 50,000 men will eventually 
be employed building entire Consolidated 
B-24 bombers and sub-assemblies. Architect's 
conception of completed shops, hangars 
and airport shown. 
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ies. After this we may expect real production. 


Washington Editor, Aviation 


curtailed production of regular products. 
This is far from the truth. On the 
whole, the automotive industry up to 
now has strained to the limit, produc- 
ing not only automotive vehicles to meet 
growing civil demands, but trucks, 
tanks, prime movers, machine guns, 
anti-aircraft guns, and other arms of 
wide variety for the British as well 
as our own defense needs. The avia- 
tion effort has been added to this 
already heavy burden, requiring the 
highest calibre of management, labor 
and equipment, in all of which increas- 
ing scarcity has been a serious factor. 


No Magic Solution 


Contrary to much loose writing and 
irresponsible preachment, the automo- 
bile industry with its abundance of 
mechanical genius held no magic solu- 
tion for the problem of expanded air- 
craft production. There is a variety 
and imperative flexibility in military 
aircraft production which utterly de- 
feats all attempts, however well inten- 
tioned, to impose upon it the standard 
mass production methods of the auto 
industry. 

Not that aviation cannot learn from 
the automotive industry. It has done 
so continuously ever since Kittyhawk. 
Mechanical developments and produc- 
tion methods created within the auto 
industry are under constant scrutiny by 
Progressive aviation engineers who do 


not hesitate to adopt in their entirety or- 


in modified form any ideas which can 
improve the aviation product or lead to 
more efficient production. The reverse 
is true also. The automotive industry 
undoubtedly will emerge from this ex- 
cursion into aviation with new ideas 
for the application of aeronautical tech- 
niques to automotive engineering. Both 
industries will profit enormously be- 
cause the exchange of ideas and knowl- 
edge is going on at a pace so much 
faster than normal circumstances would 
dictate. 

The finest automobile motor, for ex- 
ample, weighs about six pounds per 
horsepower, as against slightly less 


akers Stand 


them, the automobile manufacturers are about 


than a pound per horsepower for our 
high output aircraft engines. An air- 
craft powerplant built along the lines 
of an auto motor would result in an 
engine weighing up to six tons, which 
is considerably in excess of the total 
weight of a single-engine combat air- 
craft. This is not as illogical as it 
would seem at first. Weight is not a 
primary consideration in designing a 
rugged and reliable engine for surface 
transportation. But in aeronautical de- 
sign, where weight is of utmost im- 
portance in relation to performance and 











(Turn to page 148) 
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Civil Aviation Cooperates 
In Russian War Effort 


By Lucien Zacharoff Associate Editor, Aircraft Publications 


OR the first time since its inaugura- 

tion, one of the Soviet Union’s most 
popular holidays, Aviation Day, was 
observed in August under wartime con- 
ditions. While the Red Air Force is 
much heard from these days, consider- 
ably less is said of the operations of the 
Civil Air Fleet. The Soviets have em- 
phasized for years that they regard 
their commercial and sports aviation as 
a powerful adjunct of the fighting con- 
tingents. 

The activities of the airlines and other 
branches of civil aeronautics have been 
decidedly subordinated to the all-out 
war effort. Civil flying has not been 
curtailed, but rather it has been re- 


directed. Private travel and transport of 
non-essential freight is restricted. On 
the other hand, expansion has been 
registered in the aerial ambulance serv- 
ice, which even before the war was a 
prominent department of the Civil Air 
Fleet. 

It is noteworthy that since the Nazi 
invasion began scores of civilian air- 
men have been decorated by the govern- 
ment, alongside the military fliers, “for 
exemplary and self-sacrificing execution 
of orders of the Red Army command 
in fighting German Nazism and for 
courage and valor displayed therein.” 

There was cited Pilot Andreyev. 
While transporting wounded soldiers, 





One of the best Soviet fighters is this I-18. With a 1250 hp. liquid-cooled Mikouline engine. 
top speed is over 340. Armament includes a 20 mm. cannon and six machine guns. 





An Iljushin bomber, the prototype of which made the Moscow-New York flight in April. 
1939. The extensive civil aviation program in Russia prepared thousands of men for war 
duty on ships like these. Called the DB-3a. it carries 4,400 Ib. at 265 m.p.h. 


his plane was attacked by Nazi pursuits 
and burst into flames. Under incessant 
enemy fire, the pilot made a perfect 
landing. While the German fighters cir- 
cled over them, Andreyev and his crew 
carried 25 seriously wounded men to a 
place of safety. 

Another Civil Air Fleet ambulance 
was similarly attacked. The wounded 
pilot with great difficulty tried to land 
his craft on an island, but it hit the 
water and began to sink. Flight Me- 
chanic Polyakoff, who was unhurt, saved 
the commander of the plane, the radio 
operator and all 15 gravely wounded 
Red Army men aboard. 

Commander Riza of the PS-84, a 
twin-engined (air-cooled) transport, 
regularly flies over the front lines. In 
a single night he made three flights 
into enemy country. All flights were 
successful, notwithstanding foul weather 
and anti-aircraft fire. Although in 
decorating him, the Presidium of the 
Supreme Soviet of the USSR has not 
stated his mission, it is apparently a 
part of the Civil Air Fleet’s operations 
nowadays to deliver to the guerrilla 
detachments behind the German lines 
their ammunition, food, literature, and 
perhaps to bring well-trained and armed 
parachuting saboteurs. 

Equally renowned for his daring calls 
behind the Nazi lines is civilian Pilot 
Verveiko who, when last heard from, 
was attached to a Kiev unit. He flies at 
night and under enemy AA fire. 

On the 2,000-mile front, it is all in 
the day’s work for a civilian pilot to 
undergo the experience of Commander 
Krugloff of an ambulance plane which 
with a group of wounded soldiers aboard 
was attacked by three Messerschmitts. 
His ship damaged, himself badly 
wounded, Krugloff landed and dragged 
his wounded Red Army charges to 
safety, all this under withering German 
machine gun fire. 

Remaining aloft 14 to 16 hours at a 
time, Pilot Zinchenko made over 20 
flights to evacuate wounded Soviet citi- 
zens. 

Pilot Taranenko, delivering medicines 
to field hospitals, was attacked by Naz! 
fighters, while several wounded soldiers 
were with him. His plane was damaged 
by enemy fire. So, Taranenko landed— 
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and it was not on an emergency field 
either—eftected repairs and flew the 
wounded to a hospital. 

The foregoing incidents afford but a 
prief cross-section of the Soviet civil 
ambulance service. As the war con- 
tinues, this invaluable collaborator with 
the Red Army Medical Corps will con- 
finue to set and break its own records 
for the extent, elaborateness and daring 
of its work. 

Nor has the expansion in medical 
work interfered in the regular airline 
operations. Since the beginning of the 
war the Civil Air Fleet has been striv- 
ing to maintain the record set last year 
when it placed the USSR in the first 
place in the world in the total mileage 
of regular routes. 

Until that fateful night of June 22 
when the Wehrmacht lunged across the 
Soviet frontiers without a warning, the 
transport of passengers, mail and ex- 
press was steadily growing in im- 
portance in the USSR, ably complement- 
ing corresponding rail and waterway 
facilities. By 1940, Soviet airlines to- 
talled 88,000 miles, compared with 36,- 
581 miles in the United States. If we 
included the foreign lines operated by 
the two countries at that time, the 
figures are, respectively, 93,000 and 80,- 
109 miles. The U.S. led in the number 
of passengers carried and although in 
this respect the Soviet Union was left 
considerably behind, it in turn was far 
ahead of the rest of the field. The Soviet 
lines transported 307,000 passengers in 
1939, by far the highest figure for any 
European power, but U.S. lines ac- 
counted for 1,876,000 air travellers that 
year, 


But the USSR led with mail transport 
when it reported 11,517 tons in 1939. 
It is also world leader in air freight 
haulage. In 1939, the last pre-war year, 
it shipped by air 39,654 tons of freight 
as against 4,757 tons carried in the U.S. 

However, Soviet air travellers are 
lully appreciative of the advantages of 
their country’s airlines. They know that 
the railroad trip from Moscow to Alma- 
Ata, to give only one example, requires 
ive days, but the 2,235 mile beeline is 
traversed by the airliner in less than 
15 hours. 

Moscow is the great focal point for 
ar transport. Regularly and frequently 
the liners take off for or arrive ‘from 
Leningrad, Ashkhabad, Tblisi, Mineral- 
tye Vodi and other European and 
Asiatic cities of the Union. Some sched- 
ules have had to be drastically revised 
or eliminated; for instance, the German 
occupation of Kiev caused the discon- 
imuance of one of the most popular air 
routes, that between the Russian and 
krainian capitals. Since in nearly every 
‘ase of Soviet evacuation, valuable 
‘quipment is removed in good time by 
the defenders, airplanes on the Kiev 
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route and others un- 
doubtedly have been 
transferred to  in- 
crease the service 
elsewhere. 

Incidentally, the 
run on the Moscow- 
Mineralniye Vodi 
route is by the six- 
engined USSR-L- 
760, the successor to 
the giant Maxim 
Gorki type. The 
L-760 has a range 
of 3,000 kilometers 
(1,875 miles) and 
accommodations for 
64 passengers and a 
crew of eight, as this 
writer reported in 
the pages of Avia- 
TION last year. Re- 
cent cables from 
Europe have told of 
its conversion into 
a heavy bomber. The 
weight of this ship 
in flight is 45 tons: 
wing spread 210 ft., 
height 23 ft. 

Other aircraft 
types widely used for 
mail and passenger 
traffic include PS- 
84, PS-40, PS-35 
and others. Whereas 









































Soviet planes have been flying into the far north for years. This biplane 
was attached to an ice-breaker which rescued the famous Papanin quartet 
from an ice floe after the men had spent two years studying polar 


conditions. all pictures from Sovfoto 


in the past speed 

and comfort used to 

be sacrificed for sturdiness, durability 
and carrying capacity, today these ships 
compare with the best in the world. On 
the Moscow-Irkutsk line, 2,835 air miles 
long, a 20-hour schedule is maintained. 
At the beginning of 1941 the 11-pas- 
senger PS-35s averaged 250 m.p.h. rate 
on some runs. On heavily patronized 
runs this plane is augmented by another 
twin-engined ship, PS-84 which takes 
aloft 21 passengers. Used on the Mos- 
cow-Stockholm line, this plane cruised 
at 170 m.p.h., though there have been 
hints from the pilots that they used it 
quite regularly at 190 m.p.h.; maximum 


speed is, of course, higher. Resembling 


America’s DC-3 (which, incidentally, 
has been basic equipment on most of 
the Soviet international lines), the PS- 
84 has 1,250-mile range and 18,000- 
foot ceiling. It takes off at 80 m.p.h., 
lands at 85 or lower, handles easily, 
flies on one engine with which it main- 
tains 95 m.p.h. Its adaptability to com- 
plex air and ground conditions led to its 
introduction in 1941 on the Arctic air- 
ways, of which more presently. 

Also widely employed in commercial 
flying is the Stal-11 which has several 
versions. Particularly well streamlined, 
this was first built in 1936 when a 
Hispano-Suiza engine powered it, later 
to be replaced by a liquid-cooled native 


power plant. In 1939 the seven-pas- 
senger model of Stal set the present 
world speed record for non-military 
planes, when it covered 5,000 kilometers 
(3,100 miles) non-stop at 251 m.p.h. 

Prior to the war a number of inter- 
national airlines operated under. the 
auspices of the Main Administration of 
the Civil Air Fleet. They linked the 
country with’ Berlin, Stockholm, Sofia, 
Kabul and other centers of Europe, 
Asia and Near East. 

On those, as well as on the domestic 
lines, a great many pilots and flight 
mechanics were known as “million- 
aires”; each had to his credit at least 
1,000,000 kilometers in the air. The 
quality of their training has made it 
possible in recent years to take advan- 
tage of the latest technological advances 
made by aeronautical research in the 
USSR and abroad. On the initiative of 
some veteran pilots and with the co- 
operation of engineers and other tech- 
nicians, civil aircraft have been built 
to operate normally at altitudes of 13,- 
000 to 19,000 ft. These heights endow 
the planes with greater speed and result 
in a substantial conservation of fuel. 
The utilization of such norms has made 
possible, among other things, mail from 
Irkutsk to Moscow in less than a day. 


(Turn to page 184) 
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British Bomber Crews 


In Training 


The R.A.F. puts its bomber crews through an exacting course 


of study where synchronized team work is developed. 


By an R.A.F. Officer 


This article was written by an R.AF. 
officer whose name must be witheld. It 
was flown across the North Atlantic by a 
British ferry ship. Drawings are by the dis- 
tinguished artist A. Leydenfrost. 


T the beginning of the year the first 
few officers and airmen arrived at 
the new aerodrome to camp in huts 
islanded in a wintry sea of mud. The 
soil here is almost clay, lying thick 
and heavy in this flat space between 
limestone hills, a blanket which keeps 
down the lime and encourages bracken 
and pine-trees, an alien growth in the 
Cotswolds. 
Now, on a rainy day in summer, 
there are still sticky patches of un- 


covered earth, but lawns and flower- 
beds are beginning to spread. In front 
of station headquarters there is a very 
tidy garden. “You should have seen 
those dahlias a week ago,” the visitor 
is told—“all raised from seed, of 
course.” There’ll always be an Eng- 
land, even if most of it has to be cut 
up into aerodromes. 

The dahlias are the most obvious 
sign of swift and efficient organiza- 
tion, and one about which it is per- 
missible to boast—to flower so soon 
they must have been raised in heat. 
But everywhere else there has been 
as quick a growth. 

In raw and unimpressive sheds there 
are all the extraordinary machines and 
devices which teach bomber crews to 
fly, to navigate, to shoot, and to bomb. 
Some of the machines are incompre- 





British Press Service 


Training of bomber crews never ends in the R.A.F. This photograph was taken at the 
dramatic moment just before bomber crews go to their planes to raid Germany. The 
Wing Commander, in shirt sleeves, has given his final instructions. Now the Station 
Intelligence Officer is giving his word of advice as pilots and navigators take a last 


look at the maps. Sound training and efficient teamwork pay big dividends, 






hensible to anyone but an expert. Other 
devices have a simple and even inno- 
cent ingenuity which is almost as re- 
markable. On what appears to be a 
kitchen table, though tilted at an angle 
of 45 degrees, a warrant officer crouches, 
By his side is a board covered with 
switches. Behind him stands a sergeant 
who is allowed only a little wooden 
handle on his board. The first is the 
bomb-aimer, the second the pilot. 

In dramatic accents the bomb-aimer 
announces: “We are crossing the Eng- 
lish coast, and now is the time for the 
bombs to be fused.” He presses a little 
switch by his side, but nothing really 
happens. 

A few seconds later he continues, 
“We are nearing the target. We are 
going to drop the whole load in one 
stick. It’s a big target, Krupp’s works 
at Essen, so we put the bombs well 
apart, 70 yards between each. I ar- 
range the selector switches on my 
Mickey Mouse.” He arranges them, and 
then the drama heightens, as he tells 
the pilot how to approach Krupps. 

“Bomb doors open!” 

“Bomb doors open,” the pilot ans- 
wers. 

“Right. Right. Left. Steady,” ‘and 
again the pilot repeats the words. Then 
down goes another switch. 

“Bombs gone!” exclaim both bomb- 
aimer and pilot. 

With a shocking thud, alarming after 
so much dramatic preparation, three 
rows of little wooden bombs, each 
bomb. very carefully ‘carpentered and 
painted to look like the real thing, flop 
down, from a wooden frame-work to 4 
green mattress three feet below. Even 
more disconcerting and wholly umex- 
pected is the release of a sheaf of long 
wooden incendiaries from a metal box 
beside them. They fall with a crash to 
the hard floor at one’s feet. It will 
take some time to pick up all the bombs 
and fit them on to their hooks, but by 
the time the apprentice bomb-aimer has 
repeated again and again the actions 
and words of the warrant officer he will 
know all his switches forwards ‘and 


backwards. 
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Bomber crews practice in dummy cockpits, 
like this one, as searchlights blaze into 
their eyes and strong lights flash off and 
on. Loud noises add a further touch of 
tedlism as crews learn to work together. 


But the bomb-aimer must do more 
than manage a key-board of switches. 
He learns to aim his bombs in a build- 
ing which looks as if it had strayed 
from Greenwich observatory — this 
school for bombers does not seem to 
have made up its mind whether it is a 
kindergarten with equipment for the 
Montessori method of teaching, or a 
laboratory for advanced research in 
physics. This building is called the 
AM.L. (Air Ministry Laboratory) 
Teacher. It is a very tall room, pitch 
dark when the door is shut, with black 
walls and a white floor. Eight feet or 
so up one wall there is a balcony and 
many elaborate instruments; one of 
these, rather like an abacus, with strings 


and beads—the kindergarten again— 


projects outwards over the floor. Then 
a brilliant light goes on at the very top 
of the room and the concrete floor 
shines upwards, but now it is marked 
with an irregular pattern of grey 
smudges. The pattern begins to move 
and then reveals itself as a grey land- 
scape, sliding away fast and very far 
below. The illusion is admirable; now 
it is the balcony which appears to be 
moving and to be, in fact, the cockpit 
ot a bomber, racing through the air 
over a twilit landscape. The instructor 
chooses a target on the ground, with 
some dry military joke about Berchtes- 
(Turn to page 140) 
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In R.A.F. training sta- 
tions bomber crews 
work together on a 
high balcony. On a 
white floor beneath 
is projected a moving 
panorama of German 
countryside, giving 
the crew an illusion 
of traveling high and 
very fast. The instruc- 
tor selects a target 
and immediately the 
bombardier adjusts 
his bombsight and 
gives the word to 
bomb. A white spot- 
light informs the 
crew if it has made 
a hit. 











Women at Vultee work all through the factory, even in the machine shép. In 
the foreground women are running milling machines. 


In engine assembly girls work on carburetors, mani. 
folds, air heaters, ignition harnesses and other parts, 


They Wear The Pants 


Vultee Aircraft has called in women to help relieve the employment shortage. 


By W. Gerard Tuttle (noustrio! Relations Director, Vultee Aircraft, Inc. 


AY last April, long before Sidney 

Hillman asked the aircraft industry 
to tap the reservoir of women workers, 
we had started hiring women at Vultee. 
In the six months since then we have 
employed more than. 300 women and 
have put them to work throughout the 
factory, including some on light rivet- 
ing. We have learned some interesting 
things about the place of women in the 
aircraft manufacturing industry. And 
we have lost much of our fear of a 


shortage of man power which might 
result as the defense ‘program expands. 

We did not turn to the employment 
of women last April‘ through any lack 
of men workers at that time, although 
a shortage of male workers has since 
begun to develop. It is true that we 
wanted to anticipate any labor shortage 
by experimenting with women workers, 
but there were a number of additional 
reasons for their employment. Women 
have long been active in almost every 


On balconies overlooking the Vultee main assembly floor girls install cables in master 
junction boxes and do other sub-assembly jobs. 


W. Gerard Tuttle 


branch of American industry including 
many of the manufacturing industries, 
but they had made little progress m 
aviation work. We did not see why they 
could not be used to advantage in many 
departments in addition to their tradi- 
tional work in fabric trimming and sew- 
ing. The women themselves have been 
placing aircraft factories under contin- 
uous pressure to employ them as a means 
of permitting their fuller contribution 
to the national defense program. Fur- 
thermore, as aircraft have grown more 
complex, a multitude of intricate assem 
bly operations have developed. These 
require considerable finger dexterity and 


AVIATION, November, 1941 





Various small parts are placed on conveyors in the paint department, are spray painted, 


then dried by ultra-violet ray lamps. 


it was believed that nimble female fin- 
gers would be ideal for such work. Fi- 
nally, up-grading of the men workers 
toadvance them to more important work 
is a vital phase of current aircraft 
building. It was felt that the men could 
be advanced more rapidly to the more 
responsible jobs if women could take 
over the simpler, repetitive operations. 

All of the reasons which induced us 
to experiment with women workers 
throughout the plant, including welding, 
riveting, machine shop work and final 
assembly operations, have been proved 
sound in practice. Women have not 
displaced men but have simply freed 
them for more rapid advancement than 
would otherwise have been possible. 
The women are paid the same wage 
sale as the men for the same work. 
The result is that the women are well 
pleased with their pay, which averages 
considerably more than they had earned 
elsewhere. And hands which have long 
been accustomed to monotonous manipu- 
lation of knitting needles or crochet 
hooks have proved more patient on 
routine work than those of the average 
man, 

Hiring and training of women work- 
ets has not been the problem we feared. 
Almost 90 percent of our women work- 
tts have had previous experience in 
other manufacturing work. Such work 
has covered a broad scale, including 
Specially radio and phonograph manu- 
facture, can machine operation, plastics 


Women work on the mechanized assembly 
line installing brackets, controls, seats, can- 
Gnd many other small parts. 
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manufacturing and miscellaneous small 
machine operations. But this experience 
has accustomed the women to factory 
discipline and made it easy to fit them 
into the schedule along with the men. 
So far there is every evidence of the 
availability of as many women workers 
as we may need for many months to 
come. We have made a careful study of 
operations in our plant which could be 
performed to advantage by women and 
believe that at least half of all our 
work could be done by the girls without 
sacrificing efficiency. In an emergency 
we might find it possible to approach 
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the figure of 80 percent of women 
workers reported by some British fac- 
tories. 


Training Women 


We did not find the training problem 
difficult. Because of prior mechanical 
experience most of our women have 
stepped into their new work with ease. 
Since most of our operations are greatly 
simplified under the quantity production 
schedules now being followed, it has 
been satisfactory to put the women 
right into the shop without any for- 
mal pre-employment training. They are 
instructed on the job by the foreman in 
charge. In practically all cases a pe- 
riod of from two hours to a single 
eight hour shift is long enough to spend 
in training a new woman worker for 


(Turn to page 182) 
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This girl sits on the floor as she installs control 
cables on a basic trainer. 
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A Royal Canadian Air Force pilot about to take off in a North American Harvard trainer. 


Canada Trains 








The Empire's Warbirds 


At 100 fields throughout Canada thousands of pilots and technicians 
are being trained. The training plan is 18 months ahead of schedule 


and 25 squadrons are already overseas flying for the Empire. 


By James Montagnes 


N December 1939 Canada’s Prime 

Minister Mackenzie King announced 
that the British Empire’s airmen would 
be trained under a joint plan in Canada 
under Royal Canadian Air Force su- 
pervision. When the second anni- 
versary of that momentous announce- 
ment rolls around Canada can announce 
that the Commonwealth Air Training 
Plan is in full swing, that more schools 
are in operation than were originally 
planned, that an instructional and 
ground staff of more than 46,000 is 
functioning, that nearly 72,000 officers 
and men are in the Royal Canadian 
Air Force, that the plan is some 18 
months ahead of schedule, that thou- 
sands of pilots, gunners and observers 
are being trained monthly. In fact so 
well has the Plan worked out that there 
is now talk in Ottawa that the capacity 
of the Plan may be doubled with Can- 
ada taking on the full responsibility 


of training Great Britain’s airmen as 
well as those of Canada, Newfound- 
land, the West Indies, Australia and 
New Zealand. Thirteen squadrons of 
the Royal Canadian Air Force were 
reported’ to be flying over Britain by 
mid-September, 1941. Establishment of 
25 squadrons overseas was on the books 
for the end of 1941. 

The tempo of the Commonwealth Air 
Training Plan has been greatly accel- 
erated since its announcement. An- 
nounced to cost $600,000,000 during 
the three year term till April 1943, the 
cost has now been set near the $1,- 
000,000,000 mark for that period. 
Planned to be in full production some- 
time in 1942, it is now functioning with 
more schools and airfields than orig- 
inally planned, and requiring the com- 
pletion of only a few schools to bring 
the total to 91 schools and 100 flying 
fields. Training has also been speeded 
up and pilots now come off the pro- 
duction line in 22 weeks, bomber-ob- 
servers in 27 weeks, and wireless opera- 


tor-gunners in 24 weeks. Advanced 
training in actual combat planes is 
given overseas as a finisher before 
graduates of the Commonwealth Air 
Training Plan take their places m 
fighter and bomber aircraft for opera- 
tions in the various war zones. 
Starting from scratch, with only the 
peacetime Royal Canadian Air Force 
of less than 3,500 officers and men as 
a nucleus, the Commonwealth Ai 
Training Plan has come a long way. 
Great Britain sent over a small force 
of air force specialists to help orgamiz 
the Plan, sent over some planes and 
engines as part of its share of the 
cost. Throughout Canada elementary 
and advanced flying schools were 
started, using the government-sponsored 
light flying clubs as a base for ele- 
mentary training and private compamies 
consisting mainly of small transport and 
school operators as a base for mitef- 
mediate training. Royal Canadian Air 
Force schools were widely scatter 
throughout the Dominion for advanced 
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Bombardiers lie flat as they peer into a 
bombsight during instruction periods. This 
view was taken from beneath a plane. 


fying, bombing and gunnery training, 
wireless operating, administrative and 
ground crew instruction. Civilians were 
used for much of the instructional work 
for both flying and ground crews. As 
the Royal Canadian Air Force expanded 
numerous of these civilian companies 
were disbanded or made a part of the 
air force. 

Because Canada’s aircraft industry in 
all its branches was small, many civilian 
pilots and mechanics were recruited in 
the United States. From south of the 
Canada-U. S. A. border have also come 
many recruits for the Royal Canadian 
Air Force, mostly pilots of experience 
and.youths anxious to fly. It was stated 
recently by J. T. Thorson, Minister of 
National War Services in the Canadian 
Cabinet, that eight percent of all air 
crews being trained under the Plan 
are Americans, and that there are about 
60 American instructors in the air 
training schools. Those in the Royal 
\anadian Air Force are distinguished 
by the wearing of a shoulder badge 
with the letters U.'S.A. embroidered 
on black. The Americans come from 
all parts of the country, from all walks 
ot life. Canadians make up the bulk 
ot the air force, with a smattering from 
many parts of the Empire and the 
Latin-American republics. Australians 
and New Zealanders, the former easily 
distinguishable by their darker blue uni- 
lorms, make up about 15 percent of all 
the trainees under the Plan. 

There are now 17 recruiting centers 


Right: mechanics servicing a Harvard trainer 
at the Ottawa flying school. 
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Small models ure used in gunnery exercises. The striped model is towing a target while 
the small white plane is shooting at the moving target and the stationary target on the 


ground at the right. 


throughout the Dominion. On passing 
the medical examination and meeting 
all other requirements, recruits are sent 
to 6 manning depots where they re- 
ceive elementary air force drill, are 
outfitted, given inoculations against ty- 
phoid, tetanus and smallpox, are sorted 
into ground and air crew. If picked 
for air crew they wear a white strip 
in their caps. Those picked for pilots 
or bomber observers go to 7 initial 
training schools, to receive instruction 
in mathematics, armament, instrument 
flying in Link trainers. They are 
watched by medicos and psychiatrists, 
put through many tests to check their 
ability to stand high altitude flying, 


AU photographs from Royal Canadian Air Force 


The white lines are methods of flying for fighters. 


their alertness, adaptability and initia- 
tive. After five weeks they are sorted 
out as to pilot and observer material. 
Meanwhile those who will become gun- 
ners and wireless operators have started 
their training in one of 4 wireless 
schools. 

The pilots go to one of 26 elementary 
flying schools where they learn in 7 
weeks to fly in Fleet Finch and de 
Havilland Moth trainers. If success- 
ful they will have done 25 hours solo 
flying at the end of this training period. 
Now comes 10 weeks at one of 16 serv- 
ice flying schools, to learn advanced 
flying, aerobatics and night flying in 

(Turn to page 160) 





















































Left: actual copy of a 
flight forecast used by 
PAA on May 13; 1941. 
Below: a sample navi- 
gational chart of the 
route from Bermuda to 
Horta. 


Scientific Control of 


This article, covering the technical phases of trans - Atlantic flight 


operations, is the second of three on Pan American operating policies, 


By John 6. Leslie, Manager, Atlantic Division, Pan American Airways System 


URING the eight years which pre- 
ceded the inauguration of trans- 
pacific Clipper passenger service, Pan 
American Airways’ pioneering in the 
field of over-water air transport dealt 
with one basic objective: safe, non-stop 
flight over long reaches of open ocean. 
Pan American technicians devoted all 
their skill and energy to the develop- 
ment of equipment and techniques by 
which transocean flight assignments 
could be executed with an adequate as- 
surance of safety. In the last analysis, 
that is still the underlying problem and 
it will vanish only when ocean air- 
liners can operate through any weather, 
at any time, and over any distance, not 
only with absolute safety, but with pre- 
cise regularity and punctuality. 
During the last five years, however, 
Pan American engineers have been 
working also with a group of problems 
which constitute a frontier of effort more 
sophisticated than that of simply main- 
taining a safe service. These problems 
may best be grouped under the titie, 
“The Economics of Fuel Economy.” 
Fuel economy is undeniably impor- 
tant in any type of transport flying. 
In domestic operation fuel costs repre- 
sent approximately ten percent of all 
operating expenditures. A one-percent 
reduction of specific fuel consumption 
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Transocean 


for the typical engine used in such fly- 
ing would result in a total saving to 
the domestic air transport industry of 
many thousands of dollars per year. But 
the fact that the fuel load of the aver- 
age domestic transport plane could be 
reduced by one-percent would have small 
effect upon its ordinary payload capac- 
ity. On a New York to Chicago non- 
stop flight, for example, a one-percent 
reduction of the typical fuel load would 
amount to only 27 Ib. 

In the economy of a transatlantic or 
transpacific airway, however, the dif- 
ference of a few percent in the amount 
of fuel required makes literally all the 
difference between a commercially prac- 
tical operation or no airline at all. When 
you are loading as many as 5,000 gal- 
lons on a plane for takeoff (i.e., a fuel 
load of 30,000 Ib.) a one-percent saving 
of fuel means certainly a finite reduc- 
tion in the airline’s fuel bill. But that 
is a comparatively minor considera- 
tion. Saving one-percent in fuel weight 
means saving 300 lb. which can be de- 
voted to passenger or express payload. 
When it is considered that the weight 
allowance made for a transatlantic pas- 
senger and his baggage is only 242 Ib., 
and that the transatlantic one-way fare 
is $525, it is easy to see why Pan 
American has minutely scrutinized 


every factor conceivably relating to fuel 
consumption. 

More important, the refinements of Pan 
American’s fuel consumption studies, 
now based upon experience with more 
than five hundred Pacific and four hun- 
has actually 


dred Atlantic crossings, 





John C. Leslie 
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Chief Engineer Andre Priester carries his plea for engine and propeller efficioncy 
even to his Christmas cards. Here his three Wise Men lead a procession going to 
Hartford and Paterson carrying banners inscribed with Mr. Priester’s hopes: engines 
with a specific fuel consumption of .36 and propellers with an 89 percent efficiency rating. 


been ‘very real national importance. 
Litera#ly* hundreds of additional pas- 
sengers whose journeys were impor- 
tantly ‘ connected . with the nation’s 
defense efforts have-been‘able to make 
transocean crossings solely because Pan 
American had. ibeenvable scientifically 
to control its flight’-aperations. 
Various matherp@tical » expressions 
have: been used’ in.the paSt to measure 
the efficiency ‘of : airplane: ‘flight. The 
basic factor in the etono jes of trans- 
ocean fuel economy ‘is mgte than “air 
miles flown per pound bf fuel con- 
sumed.” It is ever something more 
than “ground miles made good per 
pound~ of  fuél consumed. *~ The real 
measuim of. effectiveness. of atechnique 
csien to -wealize the. maximum. bene- 
fits of Hight control can only be meas- 
ured in terms of “fuel loaded per cross- 
ing completed.” tines 
Such .an index oBViokity... 
every .element of, the fgehg 
The objective of any Sugh 
plainly. “to permit ..theg*dae 
plane with~ just: enough if 
to permit the crossing to be nade under 
the weather conditions which the flight 
will encounter, plus some. adequate re- 
serve? Only then can a maximum per- 
centage of the plane’s useful load be 
devoted to commercial purposes. For 
example, if the flight forecast for a 
given crossing turns out to have been 
unduly pessimistic, the plane lands at 






the end-of its crossing with much more 
fuel than the spééified reserve. The 
achievement of a better specific fuel 
consumption than anticipated has the 
same result. Yet it was the forecasted 
fuel consumption of the flight, not the 
fuel actually used, which determined the 
payload transported on that crossing. 

Obviously, the ultimate limits of the 
fuel economies that can be effected on 
any airline operation are determined far 
back in the design stages of the air- 
craft, engines, and propellers with which 
the operation is conducted. The Pan 
American Airways System has, through- 
out its entire history, been vigorous 
in its efforts to cooperate with design- 
ers and manufacturers in the develop- 
ment of high-efficiency equipment. In 
many instances, Pan American has been 
the only—or at least the first—potential 
consumer for such equipment, although 
"frequently, developments-tndertaken-pri- 
marily for Pan American purposes have 
later been widely used throughout trans- 
port and military aircraft. 

In an airplane purchased for com- 
mercial long-range flight, several char- 
acteristics are essential. The first is 
an airframe which effects the best com- 
promise between maximum L/D, struc- 
tural weight, and flying qualities. The 
second is a power plant which produces 
uniformly reliable horsepower at con- 
sistently low rates of fuel consumption. 


(Turn to page 188) 
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Aircraft Hydraulic Pumps 


The second article in a series on aircraft hydraulic mechanisms. 





URING the past two years rapid 

strides have been made in the ap 
plication of hydraulic actuating equip- 
ment in aircraft. The present defense 
program has accelerated the develop- 
ment of new types of airplanes and 
thereby an increased demand on _ hy- 
draulic actuation. With the advent of 
these new airplane designs, the small 


By Lieut. Harry J. Marx, U.S.N.R. 


In Charge of Hydraulics, Bureau of Aeronautics, 


Navy Department 


Edward M. Greer Hydraulic Engineer, 


Simmonds Aerocessories Co. 


group of hydraulic designers in this 
country have been called on to exert all 
their ingenuity in producing more effi- 
cient and lighter hydraulic components 
throughout the airplane, and they have 
met the challenge well. 

It should be realized that although 
commercial airplanes have employed 
hydraulic actuating equipment on land- 
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Horsepower at Pump, 100 Percent Efficiency 
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ing gear, wing flaps, brakes and the 
automatic pilot, there was no real ex- 
tensive use of hydraulic mechanisms 
until the design of military aircraft 
reached its peak Military airplanes 
call for greater speed and streamlining, 
necessitating that the landing gear be 
completely enclosed in the airplane dur- 
ing flight. This requirement resulted 
in the introduction of landing gear 
doors and their automatic operation with 
the main landing gear and nose or tail 
wheel. Speed of retraction of these 
components is another requirement. 
Bomb doors, bomb release mechanisms, 
gun turrets, all must be efficiently oper- 
ated. New fighters carry a multiplicity 
of machine guns which are charged by 
hydraulic power and must meet specific 
conditions of speed and efficiency in 
charging. The new dive bombers with 
their diving flaps and tremendous load- 
ing characteristics but corresponding 
lack of space for actuating members 
were and still are a great problem to 
the hydraulic industry. The Navy tor- 
pedo bombers with their folding wings 
which must retract or extend into posi- 
tion under any weather condition have 
proven to be still another problem. In 
addition, airplanes now fly in the 
sub-stratosphere where temperatures of 
67 degrees below zero are reached. 
Under these conditions the fluids now 
used in aircraft hydraulic systems be- 
come thick and sluggish and in many 
cases will not flow at all. Moreover, 
flying at these heights has introduced 
so: many other problems in pump suction 
and material deterioration that a treat- 
ise on this subject alone will be written 
in AVIATION. 


Opinions or statements contained in this 
article are personal to the authors and shall 
not be construed as reflecting the official 
views of the Bureau of Aeronautics. 
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Fig.3 
Gear Pump and Electric 
Motor Combination 


























In general the aircraft hydraulic in- 
dustry has been able to meet the new 
and increased demands made upon it. 
Multiplicity of actuating mechanisms 
merely called for complexity in the sys- 
tem with existing or refined valves and 
actuating cylinders. The American 
hydraulic designer solved the problem 
of sequence operation of the landing 
gear through doors and locks which are 
operated automatically by hydraulic 
mechanisms or by hydraulic and me- 
chanical means. New valves to regu- 
late timing and equalization of flow rate 
have been introduced. New fluids are 
now showing improved characteristics 
at low temperatures. Materials and 
packings are being developed, and great 
enthusiasm is felt about the ultimate 
solution of the high altitude problem. 

Due to all these new developments, in- 
creasingly great demands have been 
made on the source of hydraulic power 
—the pump. For many years a single 
manufacturer of aircraft hydraulic 
pumps was able to supply the entire 
airplane industry with sufficient pumps 
to satisfy its needs. The gear pump, 
rather simple in design and quite small, 
weighing about 34 pounds, with an out- 
put of three to four gallons per minute, 
and producing 1000 pounds per square 
inch pressure, was fairly well standard- 


ized throughout the industry. When in- 
creased demands were made on the 
pump, the same designs with larger out- 
put capacities at the same operating 
pressures were installed. In many 
cases with multiple engine airplanes, two 
pumps were introduced with a pump 
mounted directly on each of two engines. 


(Turn to page 172) 





















Cut Away Section 
Pesco Gear Pump 
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New painting chart guides base and terminal crews. 


By William Maxfield, Superintendent of Maintenance 


ITH the completion of a color 

standardization program, which I 
believe to be the first ever attempted 
on a system-wide scale by a major 
U. S. airline, TWA propeller carts, 
wing stands and gasoline lines at New 
York will be identical with TWA pro- 
peller carts, wing stands and gasoline 
lines at Kansas City, Los Angeles and 
Chicago. 

Not only will all TWA plane signs, 
hangar, shop and ramp equipment, offi- 
ces, kitchens and waiting rooms be col- 
ored according to a carefully prepared 
identity-plan, but each piece of equip- 
ment will be painted with pre-tested 


finishes applied in the scientifically- 
correct manner. 

We expect a number of gains from 
this new plan. First, a gain in em- 
ployee morale: just as constant pol- 
ishing of a warship’s brass-work im- 
presses care and cleanliness on a sailor, 
so does a rigid refinishing system teach 
care and cleanliness to an airline main- 
tenance man. This point is far more 
important from a traffic standpoint than 
it might seem, for a chipped or sloppily- 
painted loading stand is sure to make 
an unfortunate impression on embark- 
ing passengers. 

Second, we expect better painting 


William Maxfield 


work, for we have made the specifica- 
tions as fool-proof as possible and 
have worked for many months with 
experts of The Sherwin-Williams Com- 
pany to test and experiment with finish- 
ing systems under actual service con- 
ditions. Stocks of the scores of dif- 
ferent finishes and colors for every 
piece of equipment are maintained at 
main and sub-bases, and can be quickly 
requisitioned so that no make-shift 
methods are ever necessary. 

Then, too, the 42-page standards book 
prepared by the paint experts is a very 
complete guide to proper priming and 
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Booklet and sample pags 
illustrated here give cof- 
plete specifications for all 
paint work on airplanes, 
ramp equipment, air con- 
ditioner trucks, and for ; 
interiors of shops, offices, 

rest rooms and kitchens. 
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painting. Instructions for finishing 
iron, galvanneal, dural, tin, copper, ex- 
terior wood, steel, stucco, brick and 
tile are all given in the book. Also 
finishing systems for both synthetic 
enamel and lacquer are provided in de- 
tail for planes and ramp equipment. A 
nine-step system for finishing cabin in- 
teriors is another feature. 

Third, we expect better identity val- 
ues and a clear-cut impression upon 
the passenger and potential passenger 
| through the color-standardization of all 
our properties. In these days of color 
photography the constant repetition of 
the TWA colors on planes and airport 
properties cannot help but impress the 
TWA identity upon the public. These 
colors standards have even been car- 
tied to ticket offices, halls and rest 
rooms and other public rooms fre- 
quented by the travelling public, and 
while these interiors do not carry out 
the red, white and blue insignia colors, 
they are carefully planned to give a 
solid but completely modern appearance 
to all TWA interiors, thus reassuring 
the passenger through color psychology 
as well as that “planned” look. 

Since the adoption of TWA color 
standards refinishing work has gone 
according to plan to our various bases 
and terminal stations. Naturally com- 
plete repainting of the entire station is 
hot done immediately, but is made part 
of the regular maintenance schedule. 
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Giant hydraulic presses, equipped 
with Goodyear rubber press head, 
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Meeting the Need for more airplanes now, 


Goodyear Aircraft Corporation is fully mobilized and in action — turning 
out airplane subassemblies to supply production schedules of many leading 


manufacturers. 


When the call came we were ready with veteran engineers of lifelong experience 
in aeronautical design . . . with master workmen highly skilled in the difficult art 


of light metal-alloy aircraft construction ...and with facilities for fast production. 


Today in our great aeronautical works, sheet metal parts are flowing in endless 


stream from giant presses to long lines of jigs—there to be assembled swiftly into 


wings, ailerons, nacelles, floats, tails and other surfaces for fighting aircraft. 


Fully mobilized, too, is our production of tires, tubes, brakes and magnesium- 
alloy wheels, in greater volume than ever before. And of scores of 


rubber accessories. 


Today Goodyear stands to aviation as it has long stood to 
the motorcar and truck industries—as the largest supplier 


of parts and accessories within its specialized field. 


SOODYEAR AIRPLANE TIRES, TUBES, WHEELS AND BRAKES 
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A Procedure Control 


For Aircraft Welding 


With thousands of new men being used as oxy-acetylene weld- 


ers, it is necessary to rigidly control their work methods. Designers, 


however, may be primarily at fault if welding results are poor. 


By A. K. Seemann, Engineer, The Linde Air Products Company 


HE essential elements in a procedure 
control for welding are: 


1. Design for welding. 
2. Selection and inspection of mate- 
rials. 
3. Establishment of a routine to give 
desired results in: 
a. Preparation of material 
b. The welding procedure 
4. Qualification of the welding operator 
to follow the procedure. 
5. Inspection and testing of completed 
work. 


1. Design for Welding. 


Oxy-acetylene welding is fundamen- 
tally simple. The edges of two pieces 
of metal are brought close together, 
heated to a molten state by means of 
the oxy-acetylene flame and, after an 
intermingling of the molten metal, al- 
lowed to cool down. Upon reaching 
room temperature there is but one piece 
of metal with, in effect, no joint at all. 
In practical application it is not as 
simple as that, but this fundamental 
simplicity does make it possible to pro- 
duce excellent results with proper design 
and welding technique. 

Joint design is usually considered as 
consisting of two parts. The first and 
perhaps simpler is the design of the 
weld cross section which will be dis- 
cussed later under item 3 of the proce- 
dure control. -The second is the design 
of the joining between two or more 
structural parts. 


Design of Joinings Between Structural Parts. 


Joint designs -between two or more 
pieces of tubing are usually dictated by 
the final structure desired. There are 
certain basic designs, such as those 
between two pieces of tubing whose 
axes are to be in the same straight line 
or, in another case, perpendicular to 
each other. The Army, Navy, and 
C.A.B., singly or in combination, have 








Iv any manufacturing industry, some 
method is needed that will bring about 
cooperation between design and production 
so that the product will unfailingly be what 
was expected in strength, durability and 
measurement. Such a method that has 
proved its value over and over again is 
known as a procedure control. 

Oxy-acetylene welding is one of the most 
important fabricating processes in the air- 
craft industry. In order to develop the full 
advantage from this process, a procedure 
control that will bring the desired consist- 
ency of results is necessary. 

In this article the important factors in a 
procedure control for oxy-acetylene welding 
are described in proper sequence. In addi- 
tion, the fundamental principles of the oxy- 
acetylene process are given to provide the 
reader with an understanding of this method 
of construction. 





formulated _ specifications (ANC-5, 
Strength of Aircraft Elements, Air 
Commerce Manual No. 18, etc.) regard- 
ing designs and materials covering these 
basic designs and it is not necessary to 
repeat them. Although there is not 
always complete accord with such speci- 
fications, investigation is continually 
in progress and undoubtedly they will 
be revised from time to time. 

Aircraft designers are already fami- 
liar with necessary specifications. It 
is more to the point, therefore, if this 
article gives an explanation of the effect 
of welding on tubing and thus provides 
the designer with some material with 
which to reason. 


Effect of Welding Heat on S.A.E. X4130. 

Most tubing used in aircraft is pur- 
chased in the normalized condition 
which has been heated above critical 
temperature, soaked there a sufficiently 





long time to be certain the metal has 
reached a uniform temperature through- 
out, and then allowed to cool to room 
temperature in still air. Since X4130 
is an air-hardening steel, such nor- 
malized tubing possesses higher strength 
and hardness and slightly lower ductility 
than if cooled slowly in a furnace. 

During welding the edges to be joined 
are heated to a molten condition and 
allowed to cool in air. Because of the 
welding operation, in a relatively nar- 
row zone adjacent to the weld there 
will be metal which was heated con- 
siderably above critical, just above criti- 
cal, not quite up to critical, and only 
slightly heated. After welding, the hot 
metal will cool down more rapidly than 
ii the whole tube was heated, since 
nearby cool metal will have a quenching 
effect. That gives three important 
effects to be considered, namely, expan- 
sion and contraction, air-hardening, and 
annealing. 


Expansion and Contraction. 


When a weld area is heated, the 
metal expands, and upon cooling con- 
tracts. Out of this come three factors 
of importance: possible distortion, lock- 
ed-up stresses and, with X4130, white- 
shortness. 


Distortion. 


Elimination of distortion is largely a 
function of the welding shop, but the 
designer must consider it in order to 
decide how completely he can expect 
it to be eliminated. During the years 
that aircraft tubing has been welded, 
welding shops have become particularly 
clever in eliminating distortion. 
Expected shrinkage has been estimated 
and proper allowances made. The de- 
signer must realize, however, that 
amounts of angular distortion and lateral 
distortion resalting from the last weld 
in a closed structure vary with the 
amount of heat the welding operator 
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yses. There is, therefore, a limit to 
the closeness of the tolerances to be 
expected. An instance which comes to 
mind illustrating a design calling for too 
snall a tolerance, concerns the fabrica- 
tion of a motor mount on which it 
was expected also to support a small 
oil tank. The welding shop was able 
to hold the face-to-face dimension of 
the mount to extremely close tolerance. 
Fixed brackets for the mounting of the 
oil tank added the requirement of keep- 
ing accurate angular alignment and 
straightness of the motor mount ring 
supporting tubes, and this caused con- 
siderable difficulty in the shop. A 
slight redesign to provide a_ small 
adjustment in the bracket would have 
met the condition with far less effort. 


locked-Up Stresses. 

There are two sources of locked-up 
stresses. When cold-work, such as 
bending or flattening, is performed on 
tubing, stresses are locked-up in the 
metal. Practically all stresses caused 
by the manufacture of the tubing are 
relieved by the normalizing treatment. 

During the contraction which follows 
welding, rather high stresses are locked- 
up in the metal which was heated. How- 
ever, in static tension, compression, or 
torsion, these stresses do not cause any 
particular difficulty (provided there has 
not been any serious impairment of 
ductility), unless there be but little un- 
stressed material adjacent to the weld. 
When a part is loaded, the internal 
stresses induced seem to continue to 
move about until all the metal whick is 
available to carry load has been stressed 
to its yield point. Then permanent 
deformation begins. 

For the designer this means that he 
should avoid placing welds too closely 
logether. For instance, a short tube 
welded at both ends into a rigid struc- 
lure cannot absorb a great deal of addi- 
lonal stress (in the same direction as 
those induced by welding).’ It becomes 
lecessary for the designer to consider, 

erefore, where stresses induced by 
‘old-work or by welding will be located, 
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Preferred Welding Sequence 


fig. 1—Welds starting at an edge frequently develop a crack at 
ihe edge as shown in the sketch at left. Such cracks due to con- 
action stresses can be avoided by following the preferred weld- 
ing sequence. Arrows indicate direction of welding. 


so that they may be distributed as uni- 
formly as _ possible throughout the 
structure. 


White-Shoriness. 


S.A.E. X4130 has the property of 
being white-short. It has extremely low 
strength at a white heat, above 2,000 
deg. F. In general, care during the 
welding operation to avoid subjecting 
the white-hot metal to undue tension 
stress“ is sufficient. Frequently, how- 
ever, the designer can avoid specifying 
a condition in which this property may 
become important. A small assembly 
with numerous welds in several direc- 


tions, for instance, places a considerable. 


burden on the welding shop to avoid 
distortion and locked-up stresses, as 
well as avoiding stress on any section 
that happens to be at a white heat. 


Air-Hardening. 

It was pointed out under the subject 
of locked-up stresses that the stresses 
locked-up in the weld do not cause 
particular difficulty provided there has 
not been an impairment of ductility. 
When a weld is made in cold tubing 
and the welding is performed too 
rapidly, the quenching effect of the cold 
metal in an air-hardening steel like 
X4130 may create a less ductile zone 
along the edge of the weld. The elimi- 
nation of this, however, is definitely a 
function of the welding shop and not of 
the design department. 


Annealing. 

Somewhat the same situation exists 
regarding annealing as has just been 
described for air-hardening. A zone 
adjacent to the weld is heated below 
the critical point and then cooled, and 
naturally a certain amount of annealing 
takes place. This, however, is not seri- 
ous and specifications for design take 
it into consideration. 

In general, the factors which have 
been discussed are mutual problems of 
the design and the production depart- 
ments. It is important, therefore, that 
the designer be acquainted with the 


‘Cracks 
(somewhat 
exaggerated 
to show ger 
eral form 
and location) 


Fig. 2—Cracks like those shown are due to stresses locked-up 
during forming operations and released when the metal is softened 
during welding. The remedy is a preliminary heating of the stressed 
metal to a dull red.. 


welding problems in order that he may 
avoid them wherever a slight change in 
design is sufficient. 


2. Selection and Inspection of Materiats. 


This includes base metal, welding 
rods, gases and apparatus. The affi- 
davits of reputable manufacturers are 
acceptable for the first three items. 
Periodic inspection of apparatus should 
be performed. 

Make it easy for the welding operator 
to get new blowpipe tips. The use 
of a bad tip may spoil the weld. More 
trouble from.tips is experienced with 
bad welding technique. 


3. Procedure Establishment Which 
Will Give Desired Results 


It is here and in part 4 that a greater 
amount of effort should be expended. 
All too frequently the establishment of 
a procedure is left up to the welding 
foreman or a man who is considered a 
“good welder.” When the welding has 
been completed, it is visually examined, 
checked for measurement, and usually 
tested by Magnaflux. From these points 
it is assumed that the part is what the 
designer expected. 

In those shops in which a procedure 
control is used and which, consequently, 
are getting consistently good results, 
the line of attack is somewhat different. 
A conference is held over each new 
design. Estimates of the amount of 
allowance for expansion and contraction 
are made, the direction of welding is 
decided upon, as well as the starting 
and stopping points. 

The parts entering the design are 
then prepared carefully to give a close 
fit, and welds are made in accordance 
with the plan. If the distortion is then 
within allowable limits the part is ready 
for testing. If the distortion is too 
great, the welding sequence is restudied 
and a new part welded. 

Testing is done by more than just the 
Magnaflux process. The part is sub- 


(Turn to page 144) 


























































“FIHIS is no time to waste time!” is a theme 
recently adopted by the Air Transport Asso- 
Ciation to impress on the public the time-saving 
importance of flying. And who can tell for how 
long speed—of transport and production—may 
be vital to America’s stake in civilization? 
Fortunately, United States air lines are today 
the best in the world. They have made great 
strides in speed, safety and comfort. Air line 
passenger traffic has increased 300% in five 
years—totalling 2,727,820 in 1940. And, 
since 1929, fares per mile have been cut 
in half. 
Defense, to which the air lines have con- 
tributed greatly, has necessarily slowed 
the progress of air transport. Neverthe- 





less, planes are now in development which will 
carry more than 60 passengers each, and cruise 
with unprecedented fuel economy at speeds of 
approximately 300 miles per hour. They will fly 
regular schedules of 8% hours between Los 
Angeles and New York. 

“These planes,” says President Jack Frye of 
TWA, “will give the United States leadership 
for years to come in air transport equipment. 
And lower costs, plus increasing demand 
for time-saving travel speed, will mean 
continued substantial development for 
the industry.” 

Ambitious, technically trained men will 
be needed, more than ever, for the opera- 
tion and maintenance of the air lines. 


ACADEMY OF AERONAUTICS, LaGuardia Field, New York 
CASEY JONES SCHOOL OF AERONAUTICS, Newark, N. J. 


COMPLETE TECHNICAL COURSES IN AERONAUTICS 





ADVERTISEMENT NUMBER SEVEN OF A SERIES ALSO APPEARING 


CE. Ss. Dowe 


President 
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beconies a “guinea pig” in a new construction method. 


construction at Johnsville, Pa., des- 
tined to turn out increasing numbers of 
“Buffalo” fighters and “Bermuda”, dive 
bombers for the British and the U. S. 
Navy, Brewster Aeronautical . needed 
an airport, and needed it in a hurry. 

There was no time to build one under 
ordinary construction methods—fighters 
and dive bombers would be rolling off 
the assembly line ready for testing be- 
fore it was finished—and so Brewster 
was forced to become:a “guinea pig” in 
a new,method of airport construction, 
called “soil stabilization”, as an alter- 
native for concrete or macadam runways 
which take a year or more to build in 
ordinary airports. 

Soil stabilization, which has been 
practiced in road building, is. a com- 
paratively. quick. and inexpensive sys- 
tem only lately coming into use in the 
building of airports, and consists of 
mixing small quantities of cement with 
the actual soil. Among several, there 
are two principal kinds of soil stabiliza- 
tion: cement and asphalt. These are 
wed alternatively depending upon 
analysis of the soil in the area of the 
project; if the soil is predominantly 
sandy, cement stabilization is preferable; 
if predominantly a clay soil, asphalt is 
likely to be the most satisfactory. Some 
soils, as the shale type, will take either 


Woon a 500,000 sq. ft. factory under 





New Runways By Soil-Cement 


Needing an airport in a hurry, Brewster Aeronautical 


cement or asphalt stabilizations almost 
equally well. 

Brewster discovered, in their case at 
Johnsville, that soil-cement runways, 
which had been used by the Army in 
building Westover Field, would require 
15 percent by volume of Portland 
cement mixed with the soil which would 
afford a saving of more than 40 percent 
over the usual types of pavement. The 
runways, they were assured, would be 
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good for ten years,.and that, should it be} 
necessary, additional surfacing woulth 
further prolong their life. Thus, Brew- 

ster could have an airport which would? 
meet the CAB requirements, for an A-2 

rating and which would be satisfactory 

for the testing of warplanes: 

The Hatboro site covers a°372 acre 
tract of land, and fortunately’ required 
comparatively little grading to ‘lay out 
the runways, which are as follows: 





After filling the runway troughs with fill from a “borrow pit”, Portland cement was 





Brewster Aeronautical’s new Hatboro Airport, the runways of which were constructed 
in three months’ time from the first bite of a bulldozer. Rapidly nearing completion, the 


— factory, right background, will soon be rolling out dive bombers and “Buffalo” 
Ts. é 
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spotted in piles over the sand and gravel and later smoothed evenly over the surfaces. 


N.-W. runway, 2800 ft. paved and total- 
ling 3000 ft. in length; N.E.-S.W. 
runway, 3000 ft. paved of a total length 
of 4600 ft., and E.-W. runway, 5100 ft. 
total length, 3000 ft. paved. All run- 
ways are banked and sloped and are 100 
ft..in width. A distinctive feature of 
Brewster’s new airport is that, as the 
ends of all runways can be seen from 
the ends of any one runway, no control 
tower will be necessary. 






The first step in construction began 


with the removal of all topsoil. This 
was necessary, for the organic sub- 
stances present in the topsoil would de- 
compose and cause erosion ditches if 
mixed with the subsoil. 


Next, a trough 100 ft. wide and six 


inches in depth was excavated between 
the exact lines of the runways. Upon 
analysis it was found that by using sand 


(Turn to next page) 
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To protect the edges of the runways, a 
cinder fill is used which will later be rolled. 
Under this fill drainage pipes were installed 
along entire length of each runway to guard 
The runway troughs are filled with soil- against unusual precipitation or sudden 
cement to a depth of about six inches. spring thaws. 








Compaction of the mixture is accomplished by a “sheeps foot” power roller. This machine 
is fitted with closely-spaced square, tapered spikes which penetrate deeply into the soil, 
gradually packing it from the bottom up. 





Se . 


When the “sheeps foot” roller has packed the mixture to within an inch or so from the 
surface, the final loose mulch is rolled by a power roller. 
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and gravel from a “borrow pit” on the 
land, only ten percent by volume of 
cement, rather than the 15 percent origi- 
nally planned for, was needed. The run- 
ways were therefore filled with seven to 
eight inches of this material. 

After initially compacting and level- 
ling, cement was spotted in piles over 
the fill which, after brushing evenly 
over the surface, was then mixed thor. 
oughly with the soil by a battery of five 
rotary tillers. When the soil and cement 
were thoroughly mixed, a pressure dis- 
tributor shot water from a bar sprayer 
into the mixture, and the rotary tillers 
followed, mixing the water with the 
soil-cement. 

As no expansion joints are used when 
paving with soil-cement, work pro- 
ceeded on a 24-hour basis in order to 
avoid a checkerboard appearance which 
would occur by allowing one portion to 
harden at a time. Batteries of portable 
floodlights were therefore employed and 
the illumination attracted hundreds of 
Bucks County people who came from 
miles around. 

The soil-cement runways, instead of 
hardening as ordinary concrete, had to 
undergo a special process, compaction, 
by use of a “sheeps foot” roller which 
packed the mixture from the bottom up 
to the surface. If ordinary rollers had 


_ been used, only the first inch or two 


would have been pressed hard, leaving 
the subsoil unpacked. This would even- 
tually settle, causing the runway to 
crack and break. The “sheeps foot” 
roller is equipped with closely spaced 
one-inch square tapered spikes which 
at first penetrate deeply into the mix- 
ture, packing the undersoil and gradu- 
ally building up the compressed surface 
until only about an inch of loose mulch 
remains. This, when scraped by a 
patrol grader, is rolled by a power roller 
and finally by means of smooth-tired 
pneumatic rollers designed especially 
for the work. 

Upon hardening, the surfaces of the 
runways appear like concrete and ap- 
parently as hard. The edges, however, 
must be protected by some means as 
they tend to crumble, and this Brewster 
did with cinders which were rolled even 
with the surface of the runway. It was 
also considered advisable to install 
drainage pipes along the entire length of 
each runway to guard against unusual 
precipitation and sudden thaws. 

Thus it was that almost three months 
to the day from the time construction 
was first begun, the three runways for 
Brewster Aeronautical’s new airport 
were completed, and the anticipated sav- 
ing in money as well as in time had been 
entirely realized. Both airport and 
factory will be ready together, so that 
when the first dive bomber comes off 
the assembly line this fall, there will be 
an airport ready for its testing. 
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ONNEY 15° Angle Box Wrenches are the 
answer to many nut turning jobs in close 
quarters where overhead clearance is limited. 
Because of their design either side of the head may 
be applied to the job at hand. 


Drop forged of Bonaloy Steel, carefully heat 
treated to bring out the ultimate strength of the 
steel, they have long, thin, oval-shaped handles 
allowing extreme leverage and affording a firm, 
comfortable grip. 


They are made in two types as shown, with 24 
diferent combinations of double hexagon openings 
fom 54’ to 116’—a different size opening in 


each end. Openings are clean and accurately | 


nL 
BONNEY 15° Angle Box Wrenches 


broached and take a firm, positive grip on the nut 
or bolt. They have a lasting, rust-resistant finish. 


Bonney Box Wrenches are also available with 
both ends offset, with one end offset, heavy duty, 
single head and extra-small types. Whether for 
production line or mainten- 
ance work there’s a size and 
type of Bonney Box Wrench 
to take care of practically 
every need for tools of this 


type. 





Your local jobber carries 
types of Bonney 


Bonney Box Wrenches in nes Weaties we ae 
available in ogg sets, 


stock and will be glad to _ in leatherette rolls as illus- 
trated or metal boxes to 

take care of your needs. take care of individual 
nee 


BONNEY FORGE & TOOL WORKS, Allentown, Pa. 


Export Office —38 Pearl Street, New York, N. Y. 
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Stocked by Leading Jobbers Everywhere 


= In lads Michie Tool Co., Ltd., Toronto 
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Fig.1 Insufficient Information for Fix 


Position Fixes 
By DIF Bearings 


What every pilot should know about 


and the proper 


use of 


“fixes” 


the D/F Loop 


By C. H. Mcintosh 


Instructor in Charge, Chicago Pilot Training School, American Airlines, Inc. 


This concludes a series of three articles by 
Mr. McIntosh dealing with various problems 
relating to instrument navigation of aircraft. 
The first, Reducing Stacking Delays, was 
printed in the July, 1941 issue and the 
second, Navigation With The D/F Loop. 
appeared in the September issue of AVIA- 
TION. 


TATED simply, a position “fix” as 

applied to aircraft consists of deter- 
mining the position on the earth’s sur- 
face above which the aircraft is flying 
at a specified time. Determination of 
such a fix, of course, may be accom- 
plished by any one of several means 
other than radio bearings—such as by 
visual reference of ground objects, radio 
markers, intersections of radio beams or 
celestial lines of position. Likewise, 
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definition of the position may be by any 
one of several means of reference—such 
as over a prominent landmark, by direc- 
tion and distance from any easily speci- 
fied place on the earth’s surface, a recog- 
nized radio beam intersection, or latitude 
and longitude. By whatever means deter- 
mined or defined, however, any fix de- 
notes a definite geographic spot readily 
located on a suitable chart representing 
the earth’s surface. 


It will be apparent, then, that the 
fundamental prerequisite for obtaining 
a fix by radio (or other means) is suf- 
ficient information to locate the airplane 
in relation to the earth’s surface. With 
standard receiving equipment (nondi- 
fective’antenna) for radio range flying, 
this means a radio fix is possible only at 
the intersection of two beams, over a 
cone of silence, or low frequency “M” 


/ 


1 
t eC 
| 


Ny 


Relative 60° 





\ 


Station A 


i | \ 


7rve North 


wr Heading 65° 








Relative FI0° = 4 Heading ? 
1 


Fe. = * Sh 
ait ‘Relative 60° 7 60° ation 8 
K True? ° 


Fig.2 Two Bearings 


type marker. An ultra-high frequency 
marker receiver, of course, increases the 
fix possibilities by enabling use of the 
great number of fan and approach 
markers now in operation, Even s0, it 
should be readily apparent that the in- 
flexibility of the radio range system 
severely limits the availability of radio 
position fixes when only a non-directive 
receiving antenna is used. 

The rotable direction finding loop pro- 
vides the ideal means of obtaining a 
radio fix. Though its accuracy in this 
respect is not so good when mounted in 
an airplane as when on the ground, the 
flexibility of the aircraft loop, plus the 
fact that it is available for other pur- 
poses, outweighs this drawback. With 
the direction finder a pilot or navigator 
can at any time and from any position 
obtain a directional bearing on any radio 
transmitter which the receiver will pick 
up. Thus by a proper use of such bear- 
ings on one or more stations, the possi- 
bility of obtaining a fix is always 
present. 

The direction finder offers two general 
methods for obtaining a fix. The first, 
for want of a better name, is termed an 
instantaneous fix. By this method bear- 
ings are taken on two or more radio 
stations as rapidly as possible. These are 
then converted from relative to geo 
graphic bearings for plotting on the 
chart. The intersection of two or more 
lines of bearing denotes the position. 

The second general method of obtain- 
ing a fix with the direction finder 1s 
termed a running fix. In practice this is 
done by taking two or more bearings 
on either one station or two stations with 
a time interval elapsing between bear- 
ings. If only one station is used the 

angular change of bearing which takes 
place as the airplane moves in relation 
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to the station is combined with the dis- 
tance the airplane moves between ‘the 
hearings. By solving some type of tri- 
‘angle from this known information the 
distance and direction of the airplane 
from the statiof.can be caleylatéd, When 


two stations are'@sed thé“first’ bearing 
taken is adv in’ proportion to the 
’ <a . +} 
airplane’s movement be#ween;the time of 
the first and second bearings. Dig, in 
effect, simply advances thefirst liné of 
bearing so that it js plotted:as if taken 
at the same time*as“the secons bearing. 
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Basic Requirements fdr... Instantoneous Fix 


a conception means, then, that any bear- 
ing taken with the aircraft direction 
finder must in some manner be converted 
? from a relative to a geographic bearing 

(either true or magnetic). This is neces- 
saty so that the line of bearing can, be 
plotted on the chart. This is shown by 
Fig. 1A’ which illustrates how a relative 
bearing alone fails to establish a-line of 
bearing to the station. Fig. 1B shows 
this relative bearing converted to a true 
bearing by combining it with the air- 
plane’s true heading. In this case, the 
airplane is placed on a line of bearing 
of 60 degrees toward the station. It will 
be apparent, however, that: insufficient 
information is available to fix the air- 
plane’s distance from the station. 

Fig. 2A illustrates the minimum re- 
quirements for a position fix. These are 
two geographic bearings. As usually ob- 
tained in practice, this amounts to tak- 
ing in rapid succession two relative 
bearings which when combined with the 
airplane’s heading, automatically become 
two geographic bearings. Fig. 2B is 
shown to emphasize why the airplane’s 
heading must be known. Since the bear- 
ings as read from the azimuth dial are 
always relative bearings, the airplane’s 
heading must be known to properly 
orientate these geographically on a 
chart. . 

Restated in other terms, two inter- 


secting lines of geographical bearing on- 


separate radio stations are the minimum 
requirements for an instantaneous fix. 
In practice, this minimum requirement 
is satisfied by two relative bearings plus 
the airplane’s heading. The mean time 
of the bearings is used as the time of 
the fix. 

Since it is essential that the airplane’s 
heading be known to enable conversion 
of relative bearings as read from the 
loop aziniyth scale into geographic 

rings, it should be emphasized that 
an accurate magnetic compass becomes 
as much a requirement for a radio fix 
a the direction finder itself, 

One exception does exist, however, by 
which it is possible to obtain a fix when 


; 0 Sa Se 
As previously stated, the prerequisite 
to obtain a fix is sufficierit infornigtion::? .))°. % 
; : , é in for Fix 
to locate the airplane with respéct: ‘the Frmpoul Gounetions ter 
earth’s surface at a definite time. Such’ 


“t : 
the heading is.#hknown, Stich’ 
a condition might atise in® 
practice,.if for one reaSon or 
another, “the magnetic com- 
pass has failed. Then three 

velative bearings taken in 
rapid Succession on three difé, 

ferent: radio stations will 

“Bsually provide a fix. The 
plotting of such a fix becomes 
much simpler with a three- 
a#med_ protractor of the type 
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skowmin Fig. 3 than by other I— 
. plotting systems. This will 
., be: discussed in detail in a 


later ?paragraph. 


.:A8' previously stated, the 


*pynimum requirements for 
an “instantaneous position fix 
aré two intersecting lines of 
geographic bearing taken as 
near simultaneously as pos- 
sible on separate radio sta- 
tions. 

This condition may be met’’AS previ- 
ously illustrated by Fig. 2. Two relative 
bearings will be taken in rapid succes- 
sion on different radio stations. Com- 
bined with a known heading which has 
been flown during the shots, and the 
mean time, sufficient information is 
given to plot the fix. 

Fig. 4 illustrates a variation. of this 
procedure which is very useful, while 
flying a radio range beam. While it is 
necessary to take only one béaring with 
the direction finder, it will be seerf*that 
the known beam course effectually ful- 
fills the function of a second bearing. In 
airline practice, this method of getting 
a fix with the direction finder ig. fre- 
quently used. Being very rapid anifsim- 
ple to perform, a fix obtained -in this 
manner usually is accurate. Jt will be 
apparent that a pilot can use this system 
to check his position at anfstime while 
flying a beam. In fact, by pPecomputing 
what the side bearing should be at some 
selected point (or time) aldng the beam, 
it is easy to preset the loap to the cor- 
rect azimuth reading. Whén-the null is 
received, the airplane is over the selected 
point. 

For example, in Fig. 4 assume the 
pilot wishes to ascertain the moment of 
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Fig.3 Three Arm Protractor 


passage over a point of station A due 
south. Having established a heading of 
80 deg. magnetic is needed to hold the 
90 deg. beam course, it is seen that the 
null pointer must be set to 280-100 deg. 
on the azimuth scale to obtain a mag- 
netic bearing of zero deg. to the station. 
At the moment the null is received, the 
airplane must be due south of the sta- 
tion. Magnetic rather than true bear- 
ings are used for the sake of simplicity. 

While two bearings and a heading 
represent the minimum requirements for 
a fix three bearings and a heading 
usually provide a more positive position. 
In this case the third bearing may be 
considered in the light of an added 
check. As will’be shown when plotting 
is discussed, the third bearing often :dis- 
closes inaccuracies in the shots and 
provides a means of evaluating the ac- 
curacy of the plotted position. 

Taking three rather than only two 
bearings will often disclose possible er- 
rors introduced when converting the 
relative bearings to true or magnetic 
bearings. Often gych errors are caused 
by a faulty compass rather than errone- 
ous bearings!’ Having three relative 
bearings then, ‘it is still possible to plot 
the position without using the heading. 


Preparation “Prior to Taking Bearings 


Probably the most common mistake 
made when taking bearings for a fix in 
flight is starting to take the bearings 
without devoting sufficient advance 

(Turn to page 162) 
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PROTECT YOUR 


Resistance Welders 
against 
Electrical Shutdowns 





Circuit breakers on your resistance- 
welding machines prevent lost time and 
motion hunting for blown fuses and 
replacing them. Specially designed for 
resistance welding, G-E circuit breakers 
give you full interrupting capacity, permit 
large during-weld currents, and protect 
both equipment and operator. 


Easily installed where most convenient, 
these dustproof, two-pole breakers can 
be put on the wall or the machine. The 
new enclosing case and mounting simplify 
inspection and adjustment. Learn how 
your production and profits can be pro- 
tected and improved by these breakers. 
We shall be glad to give you complete 
information. Ask your G-E office for 
bulletins GEA-3600 and GEA-2997, or 
write General Electric, Schenectady, 


New York. 


Standard two-pole breaker unit 
showing arc quenchers and in- 
stantaneous over-current trips 
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A new plastic bonded plywood 


plane which is expected to set 


a low in cost for aircraft of 


similar size and performance 


“ 


EQUIPMENT 


_ Molding T 
| Langley Airplane 


By Randolph Hawthorne, Aviation Magazine 


“SOOKIT the idjits, buildin’ wood 
around an engine!” 

Such was the scornful comment fre- 
quently met with by the builders of the 
new molded plastic plywood plane 
whose sleek, mirror-like mahogany 
beauty was recently revealed at Roose- 
velt Field, Long Island. 

Despite the marked incredulity of 
certain aeronautical opinion, used to 
conventional aircraft materials, engi- 
meer Arthur F. Draper, former Navy 
pilot, and designer Martin Jensen, 
backed by Caleb S. Bragg, president, 
Langley Aviation Corp., Port Washing- 
ton, L. I., remained unshaken in their 


confidence born of exhaustive testing: 


and developing. Indeed, so great is 


their confidence that they would have 
installed plywood firewalls as well as 
plywood cowling, had CAA regulations 
permitted. The rules, however, specify 
metal, even though both stainless steel 
and aluminum alloy are demonstrably 
less resistant to fire than the Langley 
plastic bonded plywood. 

The Langley plane, named for Samuel 
Pierpont Langley, pioneer American 
airman, is a low wing four-place cabin 
model powered with two 65 hp. Frank- 
lins which give it a top speed of 142 
m.p.h., fully loaded with four passengers 
and 40 gallons of fuel. Only 200 ft. of 
runway is necessary for take-off, and 
with full load the plane climbs at the 
rate of 644 ft. per minute, cruises at 


Martin Jensen, designer of the Langley airplane, about to take off in one of ‘the first 
silights at Roosevelt Field, L. I. He won 2nd prize in the 1927 Dole trans-Pacific race. 
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125 m.p.h., has a service ceiling of 
15,000 ft., and lands at 46 m.p.h. Range 
is 600 miles. 

With a wing span of 35 ft. and length 
of 20 ft. 6 in., gross weight is 2300 Ib. 
and weight empty 1410 lb. The ship 
has been stressed for 90 hp. engines 
which will increase performance. The 
higher powered model, now building, 
will have a maximum speed of 165 
m.p.h. and a cruising speed of 148 
m.p.h., climbing at the rate of 1130 ft. 
per minute, and having a service ceil- 
ing of 18,500 ft. Weights will be 1560 
lb. empty, and 2450 Ib. loaded. 

A versatile airplane, the Langley may 
be used for military training, or light 
bombing (the builders claim it could 
carry a bomb load of 1000 Ib.), or for 
private flying. Because of the low cost 
of materials and a less expensive labor 
factor, the Langley airplane is expected 
to be very moderate in price. 

It was largely with this object, that 
of producing a plane of good perform- 
ance at low cost, and without running 
afoul of strategic materials placed on 
the priorities list, that the Langley 
builders set themselves to construct a 
plastic bonded plywood airplane. 

After surveying all existing methods 
of plywood aircraft production, it was 
decided that the Vidal process offered 
the most possibilities—with modifica- 
tions—and the rights to this method 
were therefore purchased. 

The design for the twin-engined 
model was developed from a previous 
single-engined plane built by Martin 
Jensen in Charleston. This plane, how- 
ever, employed nails to fasten the skin 
to the frame; a method not used on the 
Langley. *: 

In¢choosing a plastic it was neces- 
sary to have one that could endure 
safely every conceivable temperature to 
which a plane might be subjected in 
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operation. ‘It was found, after extensive 
tests, that the vinyl: resins were the 
most suitable of known plastics for a 
temperature range’ of from —40 deg. F. 
to +160 deg., which is the range of 
endurance required “by the Langley 
buildérs:' The resin’ begins to flow at 
‘200 -deg., but it is unlikely such a 


“temperature would’ be encountered in 


aircraft operations. :.The vinyls also 


‘will not’ support ‘fungus or bacterial 


growth, are impervious to corrosion by 
acids, alkalis, gasoline and salt water, 
within the temperature range specified, 


and will resist fire. The vinyls, in fact, 


are among:the most inert of substances, 
according to Mr. Draper. 

In producing the Langley plane, the 
biggest problem faced by the builders 
was to overcome warping. Bent ply- 
wood wili ultimately crack—first small 
cracks appear as if the paint alone was 
defective, but which, when removed, 
reveals the wood itself to be splitting 
from internal stresses. This problem 
was overcome by molding all parts used 
.in the Langley airplane. Nothing was 


It took the acetylene torch half a minute to burn through the 
asbestos-lined plastic bonded plywood used on the Langley engine 
cowls,’ but only two seconds to penetrate the stainless steel firewall 
required by CAA. Caleb S. Bragg, president of Langley, points 
to small hole made by the torch in the plywood. 
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flat-pressed. And in molding the various 
structures, fluid pressure was applied 
which gave equal pressure in all 
directions, 

After testing 50 or more resins, four 
were used in the present model. 
Although thermoplastic resins are pre- 
ferred because of their greater tensile 
strength and greater reliability, some 
thermosetting phenols were used where 
necessary in final assembly. 


* Materials in Construction 


The veneer material selected was 
“Honduras mahogany,” which is the 
trade name for a certain type of 
mahogany found in Central America. 
This wood possessed the required 
strength to resist without crushing the 


The sleek, mirror-like finish of the Langley 
airplane creates a minimum of drag. Land- 
ing gear is fixed in this: plane, although 
later models will have their gear retract 
into the nacelles. Dark lines on the under 
surfaces are not cracks, but the reflection 
of the divisions in the concrete. 







Half the fuselage, complete with bulkheads, is bonded permanently 
into one unit. Here a fuselage shell is being lifted off its wooden 
mold. Doors and windows are later cut out with no consequent 
weakening of structural strength. 


molding pressures used in the Langley 
method. Most domestic woods currently 
used in .plywood construction, such as 
spruce, will not stand up to these 
pressures, although the company be- 
lieves it has found one domestic tree 
whose fibers will not break down. 

The veneer was all “flat-cut” 
mahogany; no “rotary-cut” wood being 
used. That is, the sheets were cut 
lengthwise along the timber, not around 
the circumference of the log. Thick- 
nesses of the veneers range from 1/64 
in. to 1/8 in. 

In building the fitst Langley airplane, 
approximately 5000 sq. ft. of mahogany 
veneer and 60 gal. of plastic were used. 

The resins employed were primarily 
the vinyls and phenols, which are 
received iri'solution—between 15 and 20 
percent solids dissolved in alcohol. The 
vinyl resins, as mentioned previously, 
were chosen ‘because they so far have 
been found best to endure the required 
temperature range of —40 deg. to 
+160 deg. F, 

(Turn to page 154) 
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and Lycoming engines ‘‘keep ‘em flying!’’ These 
ck- } dependable champions of the air have for 
/64 ES ne 

: - years powered the training planes of the U. S. 
ne, Es armed forces. Their smooth, quiet operation 
any ‘ . . and unusual economy have likewise made Lycoming 
engines first choice among the light planes used in the 
aa »/ ) Civilian Pilot Training Program. 
20 - Now, with reliable power for America’s aircraft in 
- : . greater demand than ever before, these ‘“‘stars of the 
ly, a ie tad ree . 
nea skyways”’ are offered in military and civilian trainers or 
red in private and commercial planes in nine different power 
” classifications . . . all the way from 50 to 300 horsepower. 


Specify Lycoming in the plane you buy or fly . . . for 
time-proved dependability, smoothness and economy! 


Contractors to the FREE LITERATURE: We shall be glad to send you illustrated, 
U. S. Army and Navy descriptive literature on any of the above Lycoming engines. Please 
specify which literature you wish. Write Lycoming Division, Depart- 
ment A111, Aviation Manufacturing Corporation, Williamsport, 

Pennsylvania, U.S. A. . . . Cable address: Aviatcor. 


—«LYCO MING 


j FOR MILITARY AND CIVILIAN TRAINERS * FOR PRIVATE AND COMMERCIAL PLANES 
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Better Service 
From Aircraft Cable 


Control cable problems which are presented most fre. 


quently by aircraft engineers are discussed in this article, 


By R. F. Kolde District Sales Engineer, Aircraft Department 


American Chain and Cable Co., Inc. 


HE Ancient Romans—over 2,400 

years ago—used cable and under- 
stood the elements of cable construc- 
tion. That’s how far back the basis 
for the design of modern aircraft cable 
extends. The earliest cables, as testified 
by a 15 ft. length of 1l-in. diameter 
bronze rope now in the Musio Bar- 
bonico at Naples, consisted of hand 
beaten bronze wires twisted together by 
hand. Today aircraft cable wire is 
machine-drawn to a tolerance of .0005- 
in. and a tensile strength of approxi- 
mately 320,000 lb. per square inch which 
is scientifically stranded and closed to 
a finished cable. But the basic idea of 
producing a flexible, yet strong, con- 
nector has not changed. 

This conception seems so funda- 
mental, so utterly simple, that many 
aircraft engineers give little or no 
thought to cable design and construc- 
tion. Consequently, control cables com- 
prising the important nerve system of 
a plane are not always given an op- 
portunity to perform to their maximum 
capacity. 

Often one or more special elements 
of a cable control system, usually be- 
cause of cramped space, is designed 
with sheave pitch diameters much too 
small for optimum cable life. The re- 
sult is invariably early fatigue failures 
necessitating frequent replacements with 
resultant insecurity. It cannot be over- 
emphasized that excessively small 
sheaves materially shorten cable life. 
The reason for this is apparent. A 
control cable larger than w#-in. di- 
ameter is universally made in 7x19 con- 
struction consisting of 7 strands, each 
containing 19 individual wires, (See 
Fig. 1) while cables #-in. in di- 
ameter and smaller are stranded in 7x7 
construction. 

The wires are laid into a strand in 
a symmetrical cross-sectional pattern 
with an accurately controlled length of 
lay. (See Fig. 2.) The strands are 





closed into the finished cable with a 
definite length of lay so that small 
spaces exist between adjacent strands, 

When cable is moved over a sheave, 
or vibrated, each strand and each wire 
in each strand moves relative to its 
neighbor to adjust itself to its new 
position. Thus a cable may be re- 
garded as a machine in itself with each 
component part—each wire—playing 
an important part in the resultant action 
of the cable as a unit. The relative 
motions of the individual wires, as a 
cable is moved over a sheave, as well 
as the various stresses in the wires and 
coefficients of friction between the wires, 
are so complicated as to defy accurate 
mathematical solution. 

Observations, however, indicate that 
stresses set up in an operating cable 
increase tremendously as the diameter 
of the sheave over which it is operat- 
ing decreases. When cable under ten- 
sion is operated over excessively small 
sheaves, the strands and wires are 
forced into unsymmetrical positions and 
the severe localized stresses result in 
premature wire fatigue and “wire nick- 
ing”. This leads to early cable failure. 
It is desirable that sheave diameters 
be maintained larger than an estab- 
lished minimum, known as the critical 
sheave diameter. 

Critical sheave diameters vary slightly 
depending upon various manufacturing 
practices, cable loads, etc., but in gen- 
eral, the critical sheave diameter for 
any cable is that tread diaméter smaller 
than which the cable strands cannot 
adjust their position to the bend. For 
7x19 cable in sizes from 4-in. to %-in. 
inclusive, the critical sheave diameter 
may be set roughly at 12 cable dt 
ameters. 

Use of a sheave smaller in diameter 
than 12 cable diameters will result 
marked decreased cable life. For ™ 
stance, an AN-210-3A sheave, which 
has a tread diameter of 1.510-in, 38 
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grooved to accommodate a ‘Ye-in. di- 
ameter cable. Although specifications 
do not recommend that this sheave be 
ysed with Ye-in. diameter cable, it is, 
nevertheless, used at times in special 
installations. Since this sheave diameter 
i; only approximately eight times the 
cable diameter, it is below the critical 
sheave diameter and, therefore, early 
fatigue failure of the cable invariably 
results. Accurately controlled labora- 
tory tests indicate that, with this com- 
bination, cable failure as a result of 
. wire bending fatigue actually occurs 
over 20 times faster than it would 
occur using a 3-in. diameter sheave 
ynder identical conditions. 

Referring to the curve in Fig. 3, it 
can be seen that a Ye-in. 7x19 cable 
ysed with a 1.5-in. diameter sheave ran 
approximately 20,000 reversals in a 
standard testing machine; whereas this 


a cable used with a 3-in. diameter sheave 
all such as an AN-210-4A ran approxi- 
ds. mately 420,500 reversals before failure 
re, occurred. A still larger sheave would 
re result in a further increase of cable 
Its life. 
wy Laboratory tests also prove conclu- 
r sively that the relation of sheave groove 
ch radius to cable diameter is also of 
ng great importance in obtaining maximum 
os cable life. A sheave groove radius 
" equal to 4 of the actual cable diameter 
a is ideal, as the cable is then afforded 
‘ll maximum support. A larger sheave 
nd groove radius allows the cable to flatten 
‘Ss; out on the sheave; while a smaller 
te sheave groove radius pinches the cable. 
Both of these conditions lead to early 
at cable failure as may be seen by refer- 
le ting to the bars in Fig. 3, although 
vd this illustrates only the former condi- 
t- tion. 
- In considering sheave groove radii 
as well as sheave tread diameters, it 
i should be recognized that maximum 
. cable life is obtained when the cable 
q is maintained as closely as possible to 
; its original, symmetrical, circular cross- 
c section. 
‘ It might be well to point out that 
‘ critical sheave diameter applies to rela- 
tively non-operating as well as to op-. 
4 erating cables. For instance, parking 
; brake cable assemblies, which frequently 
4 consist of an inverted “Y” arrange- 
A ment of cable (See Fig. 4) with an 
" equalizing sheave or saddle at the crotch, 
t should not embody a sheave or saddle 
with a diameter smaller than 12 rope 
4 diameters. Even though the cable moves 
‘ very little over the equalizer, vibration 
. may be sufficient to cause early cable 
lailure at this point. 
. Cables operating over proper diame- 
. ler sheaves, that is, sheaves larger than 
; 12 times the rope diameter, are, of 
h course, also subject to failure from wire 


bending fatigue. However; this type of 
failure has been minimized in recent 
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years through the general use of Pre- 
formed cable. Preformed cable, orig- 
inally developed by the American Chain 
& Cable Co., proved to be an impor- 
tant factor in eliminating internal cable 
stresses. In preforming, the cable wires 
and strands are formed into the exact 
shape which they assume in the cable 
before being closed into a finished cable. 
Thus, no pent-up stresses are present 
to enlarge the stresses encountered in 
service. 

As a result, Preformed cable gives 
considerably longer operating service 
than does non-preformed cable. It fa- 
cilitates faster production by virtue of 
its inert strands, which eliminates the 
necessity for seizing when the cable is 
cut to length. It also permits the use 
of swaged-end terminals—this will be 
discussed later—which also speeds pro- 
duction. For these reasons, Preformed 
cable is being used exclusively by manu- 
facturers producing both Army and 
Navy planes. 





Another fact overlooked at times by 
designers is that abrasion is second 
only to fatigue as a cause for early 
cable failure. It can readily be seen 
that the larger the diameter of the 
outer wires of a cable, the more re- 
sistant it will be to abrasion. It might 
seem that to combat abrasive wear a 
cable with large outer wires such as 
a 7x7 construction (See Fig. 5) would 
be desirable. However, as the diameter 
of the outer wires in a given diameter 
of cable is increased, the number of 
outer wires must be reduced, and there- 
fore the cable flexibility is decreased 
and fatigue resistant properties are ma- 
terially decreased. 

Since practically all control cables 
are reeved through one or more pulleys, 





any increase in cable life which might 
be gained by increasing outer wire di- 
ameters and thereby increasing re- 
sistance to abrasion, would be lost 
through decreasing flexibility and 
thereby promoting early fatigue failures 
at the sheaves. 

All of these points and more were 
taken into consideration before the 7x19 
cable was adopted as standard. The 
7x19 cable represents the best construc- 
tion possible to resist the average abra- 
sive and bending conditions found on 
a plane. This does not mean that un- 
der special operating conditions other 
cable constructions might not give 
longer service. Indeed, many isolated 
installations have been made using cable 
constructions either more or less flex- 
ible than the 7x19 construction as the 
case demanded, and greatly increased 
cable life has resulted. This is par- 
ticularly exemplified in cable installa- 
tions aside from airplane controls, such 
as for hoisting slings, mooring pendants, 
haulage ropes, etc. In installations such 
as these, 7x7, 6x37 and 6x37 Inde- 
pendent Wire Rope Center (See Fig. 
6) are used very successfully to com- 
bat existing conditions. However, it 
is not considered practical by manu- 
facturers to design each cable installa- 
tion as a special case, and therefore 
the 7x19 construction in diameters from 
4-in. to %s-in. inclusive is in general 
use for most all controls. 

Control cables are frequently required 
to make bends of only a few degrees to 
clear some obstruction, and too often 
fairleads, rather than sheaves, are in- 
stalled at these points. The result is 
relatively quick cable deterioration from 
abrasion of the cable outer wires. 

In many cases, it may not be con- 
sidered possible to install sheaves rather 
than fairleads when using 7x19 cable. 
In these cases, it should be borne in 
mind that, unless cable loads, cable 
movement, and angle of lead are ex- 
ceptionally small, the cable is subjected 
to quick deterioration from abrasion. 
Likewise, unless the above conditions 
exist, the general run of fairlead ma- 
terials now in use will quickly wear 
through and require frequent replace- 
ments. 


(Turn to page 170) 









Suegyy HAZARD AIRCRAFT 


co N T RO LS When you specify Hazard you specify safety —in con- | 


trol equipment. Hazard controls and fittings are de- 
pendable. They are made by the people whose entire business doctrine is contained in 
the phrase “In Business for Your Safety.”’ Available in either 18/8 stainless steel or in tinned 
or galvanized carbon steel. Ali Hazard aircraft cable is preformed. This is important for 
two reasons. First: it endows the cable with high resistance to fatigue. That makes it last 
longer. Second: Being preformed, you can use Hazard Tru-Loc Fittings—the swaged- 
on type that are attached to the cables without heat or solder. Hazard Tru-Loc Fittings 
are the most efficient cable terminals known. Every item of Hazard equipment is made in 
accordance with the latest Army and Navy specifications. For certain dependability — 
for safety of control operation—specify Hazard. 


HAZARD WIRE ROPE DIVISION « Established 1846 hibit tab 
WILKES-BARRE * PENNSYLVANIA s York's 
AMERICAN CHAIN & CABLE COMPANY, INC. cate, lor 


Aircraft Department: 230 Park Avenue, New York City e 2475 Porter St., Los Angeles little pac 
630 Third St., San Francisco e 6-235 General Motors Building, Detroit wrappin 
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They Want To Help 


Small business men and shop owners are emerging from obscurity 


to offer their skill and machines at the National Defense Clinics. 


WISPISH elderly gentleman wear- 

ing a frayed wing collar, black 
string tie and highly polished blue serge 
wit of antediluvian origin peered shyly 
over the half-moon lens of his battered 
gectacles as he approached the lang ex- 
hibit table of a prime contractor at New 
York’s recent defense clinic. In deli- 
ate, long-fingered hands he clutched a 
little package neatly done up with brown 
wrapping paper and old Christmas rib- 
bon. 

No one looked a second time at the 
professorial littlke man as he scanned 
the bewildering array of gears, shafts, 
rings and other objects comprising those 
parts the nation’s largest manufacturer 
of precision instruments will gladly 
farm out to any subcontractors who can 
qualify. Unerringly, his glance carried 
down the long table until it reached a 
group of tiny shafts, plates and wheels 
of glistening steel. Carefully, he picked 
them up one by one, examining every 
detail. In diffident tones, he asked an 
attendant a few pertinent questions 
about the type of steel and functions 
ofthe parts. At this, the manufacturer’s 
representative snapped alert and learned 
that the questioner owned a small ma- 
chine shop in Jersey City. 

Painfully shy, the genteel machinist 
hesitantly volunteered: “I want to help 
—there is plenty of demand for my 
work, but we can do more and I think 
we can turn out pieces like these to 
close tolerances.” 


A Subcontractor is Found 


Asked about samples of his work, he 
nervously untied his package and from 
the folds of soft tissue in a holly-decked 
atdboard box withdrew several preci- 
sion gages and small dies. They were 
of the hardest steel, machined and 
plished to mirror-smooth surfaces. The 
msttument man grew excited as he ex- 
amined them. He ushered his “find” to 
achair where a girl filled out forms 
concerning his equipment, floor space, 
Personnel, etc., and made an appoint- 
ment for a company engineer to visit 
the shop and pave the way for actual 
contract negotiations. 

Next came a blithe-mannered in- 
dividual who asked the instrument peo- 
be if they had need of any jellies, 
‘eams or similar compounds made up 
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in quantities to their specifications. 
After reflection, the answer was “No,” 
It was explained that their lubricants 
were highly specialized oils and greases 
refined to highest specifications. The 
visitor wasn’t interested in that but 
talked on and on about the wonderful 
compounds he could make. 

It was all very pleasant, but nobody 
got any place. This gentleman obviously 
wasn’t interested in adapting the skills 
and facilities of his establishment to 
urgent defense needs, but simply wanted 
someone to hand him more orders for 
something he’d been making happily for 
years, 

This type of little businessman was 
the exception. Most of them indicated 
a ready willingness to learn new proc- 
esses and make new products within the 
limitations of their present and potential 
resources. A great many had the initia- 
tive and foresight to turn up at the 
clinic with mimeographed copies of 
statements itemizing articles they cur- 
rently produced or could make, along 
with complete descriptions of their ma- 
chinery and other facilities. This pro- 
cedure greatly simplifies the preliminary 
analyses of the prime contractor and 
saves considerable time for all con- 
cerned. 

A pair of roughly-dressed workmen 
approached an exhibit table, looked over 
a few machined castings and held a 
whispered consultation, Then the older, 
acting as spokesman, forthrightly de- 
clared: “We can make this kind-a stuff. 
We gotta machine shop on Jones street.” 
When the company man learned from 
them the type, variety and capacity of 
their machine tools, he agreed that they 
could probably do business together. 


First National Clinic 


More than half dozen state and region 
clinics had been held previously in in- 
dustrial areas, but the New York clinic, 
held in conjunction with a National 
Defense Exposition for the public, was 
the first conducted on a national scale. 
Represented were 125 prime contractors 
from all parts of the country and 4,600 
subcontractors from 26 states. 

Army and Navy purchasing officials 
and OPM consultants also participated. 
It was estimated that more than 25,000 
interviews took place between the par- 


ticipants during the three-day session 
September 22-24. A careful survey by 
OPM officials revealed these contacts 
were expected to develop into actual 
contracts for 2,661 smaller firms— 
makers of toys, musical instruments, 
dental supplies, fishhooks, silverware 
and so on. 

At the end of the third day, a weary 
but generally happy crowd began pack- 
ing up blueprints, specifications, exhibits 
and carefully tabulated records of prom- 
ising potential subcontractors. Reactions 
were uniformly enthusiastic. An Army 
ordnance officer smilingly declared that 
his group had accomplished more in 
three days than normally would have 
been expected in six months. 

Here again was eloquent tribute to 
the efficacy of those voluntary processes 
which are uniquely those of democracy ; 
proof of the value of such governmental 
efforts to stimulate “farming out” of 
defense production. 


Aviation Firms Successful 


Aviation manufacturers and suppliers 
comprised the largest single category 
at the clinic. While their problems are 
more difficult than most, the aviation 
concerns, on the whole, met with con- 
siderable success. Wright Aeronautical 
officials felt the clinic was well worth- 
while. The Glenn L. Martin Co. re- 
ported “pretty successful.” Sperry Gyro- 
scope Co. stole a march on most of the 
“primes” by showing up with seven 
men and a complete exhibit of parts it 
desired to subcontract. These men were 
pleasant talkers, well informed on their 
requirements, and a stenographic as- 
sistant took over the purely mechanical 
work of making out forms and records. 

These latter points are extremely im- 
portant, because the advantages of such 
clinics are likely to be nullified in large 
degree if things are not made as simple 
and easy as possible for the encourage- 
ment of little businessmen and small 
operators, many of whom are easily 
mystified and discouraged by elaborate 
specifications, complex blueprints and 
the endless “paper work” which is com- 
mon to big business and the govern- 
ment. 

As evidenced by actual incidents at 
the clinic, graphic representation of the 

(Turn to page 178) 





















































“SURE, WE CAN INCREASE PRODUCTION 
BY CHANGING OUR PLANT LAYOUT .. ” 


AND IT WONT TAKE LONG 
TO DO WITH- 


Unisor Cushion 
Tlachine Tlountings 














There are—No holes to bore! 
No bolts to set! 
No time misused! 


No floors to prepare! 


Let’s get started by inquiring of 


THE FELTERS CO., INC. 





























210-K SOUTH STREET, BOSTON, MASSACHUSETTS ‘ 

@ This steel shear was installed on Felters 

— OFFICES: Unisorb Cushion Machine Mountings economi- 

New York, Philedelphie, Chicago, Detroit cally and quickly without the necessity of bolt- 

SALES REPRESENTATIVES: ing it down. The Unisorb also controlled the 

nn on Dallas, Los Angeles, Nashville, St. Louis, St. Paul vibrations of the shear so that they were not 

Fa MILLS: transmitted to the surrounding neighborhood 
L.-J Johnson City, N. Y., Millbury, Mass., Jackson, Mich. and thereby avoided threatened law-suits. 

FELTERS FELT FUNCTIONS Unisorb—Reg. U. S. Pat. Off 
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THE FEDERAL BEARINGS CO., INC. 


CHALE 7) if Fine fall Duly 


POUGHKEEPSIE, N. Y. 
Detroit: Office: 2640 Book Tower @ Cleveland Office: 402 Swetland Building 
Chicago Office: 902 S$. Wabash Ave. @ Los Angeles Office: 5410 Wilshire Blvd. 
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Aluminum 


In the Aircraft Industry 


Covering of aluminum with nickel, chromium, cadmium, 


copper and brass offers new possibilities in aircraft work. 


By Raymond F. Yates, 


OR many years aluminum and its 

alloys stood as the unplatable 
metals. They challenged the ingenuity 
of electrochemical engineers the world 
over and yet it was found practically 
impossible to plate any metal over 
aluminum except in a more or less pre- 
carious manner and with absolutely no 
assurances of continued adherence un- 
der conditions of stress, wear or or- 
dinary atmospheric attack. 

Aluminum was most difficult to plate 
for two reasons. First, it was what the 
electro-chemists call an electro-positive 
metal; that is, it is carried at a high 
positive charge. Secondly, like mag- 
nesium, it oxidized freely and quickly, 
even upon exposure to air at normal 
pressures and temperatures. What was 
more, this oxide film that was so rapidly 
formed was a non-conductor of elec- 
tricity and a film even a few millionths 
of an inch in thickness would effectively 
prevent electro-deposition. 

Thus the first efforts to plate alu- 
minum were aimed at the elimination 
of this film. These efforts, however, 
were not successful and then an effort 
was made to etch the surface of the 
metal deeply, so that a form of mechani- 
cal adhesion could be established. Al- 
though some success was had with this 
method, it lent itself only to decora- 
tive purposes and did not make electro- 
plated aluminum available for other 
purposes. 

The present process was developed 
early in the 1930s and it is predicated 
upon the establishment of an anodic 
film over the aluminum before it is 
plated. Normally this anodic film is not 
platable without further treatment. After 
the anodic film has been established, 
a quick modification of the film is made 
in either an alkaline or an acid solu- 
tion, and this renders the surface avail- 
able for plating in any one of the com- 
monly used plating solutions. After this 
treatment, which requires about ten 
minutes, aluminum can be treated just 
like any other metal; it can be *plated 
with nickel, chromium, brass, copper, 
cadmium, zinc, or even gold, silver and 





Several patterns of pre-plated aluminum 
sheet material are offered commercially. 





A sample of plated sheet aluminum stamped 
out after the sheet material had been plated. 





A small aluminum piston plated inside with 
0005 nickel and .001 chromium. After a 
long scuffing test the deposit was left un- 
touched except for a high glare. 


Vice President,. Krome-Alume, Inc. 


rhodium. Nor is there any limit to the 
thickness of the film that may be de- 
posited. 

The equipment needed for this treat- 
ment of aluminum is simple and inex- 
pensive and it is estimated that alu- 
minum surfaces may be prepared for 
plating in any one of the common solu- 
tions at a cost of about a quarter of a 
cent per square foot.. The electro- 
deposition of metals over these pré- 
pared surfaces proceeds normally and 
at the same rate of plating as on’other 
metallic articles. 

Several very important uses for this 
process have already been found in the 
aeronautical field. At the present time, 
both the Army and Navy are using 
aluminum variable air condensers that 
have been fabricated by soldering made 
possible by the deposition of nickel. So 
effective is this process for plating 
aluminum that soldering temperatures 
arrived at with ordinary equipment and 
ordinary 50/50 solder can be easily with- 
stood and have absolutely no affect on 
the adherence of the plating. 

As a matter of fact, the application 
of heat is believed to partially flux the 
aluminum and the nickel and to i- 
crease rather than decrease the adhesion 
of the metal. Several hundred thou- 
sand variable air condensers of this 
type are now being processed through 
the use of this method. 

Through the deposition of brass over 
aluminum and aluminum alloy surfaces, 
rubber adherence may be brought to 4 
point where it is limited only by the 
mechanical strength of the rubber itself. 
Prior to the appearance of this method 
of plating aluminum, special cements 
had to be used in cases where rubber 
was to be attached to aluminum. Even 
the best of these cements could not et 
dure a strength test that exceeded 700 
pounds to the square inch. In the case 
of brass-plated aluminum over whi 
rubber has been molded and permitted 
to cure and age, tensile strength tests 
have come close to 4,000 p.s.i. at which 
point the rubber ruptured. 


(Turn to age 146) 
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Engine Assembly Stand—Designed for 
maximum accessibility and adjustability. 


Propeller Handling Dolly — Available 
for all types and sizes of aircraft propellers. 


Engine Hoist of simplified design makes 
the engine easily accessible — from all sides. 


Engine Handling Dolly — sturdy con- 


struction matched for use with Engine Hoist. 


ABomb Hoist that lifts 35 times its 


Weigh t—Used for military aviation service. 
Capacity 3500 pounds; weight 100 pounds. 
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Quickwork - Whit - 
ing No. 20-A Rotary 
Shear in operation 
in the plant of Vul- 
tee Aircraft, Inc., 
Vultee Field, Calif. 


ge ickwork- 
hitingThroat- 
less Shear cuts 
light sheets in 
the Northrop 
Aircraft plant, 
Hawthorne, 
Calif. 


_ 
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Quickwork- 
Whiting Power 
Hammer. 


METAL WORKING 


Here are 
MACHINES 


to Help You 


MAKE PLANES FASTER 


To save minutes—hours— days, Rotary Shears, Stamping 
Trimmers, Power Hammers, and Throatless Shears made by 
the Quickwork-Whiting Division of Whiting Corporation 
are widely used in plane production. 

Equally important to the aircraft industry is a long list of 
metal handling machines and equipment perfected through 
Whiting’s fifty years of service. 

Whiting equipment and Whiting’s versatile experience and 
extensive facilities for research and production are now avail- 
able to plane manufacturers, transport or fixed base opera- 
tors, through its Aviation Department. Here your problems 
will receive immediate attention. 

Whiting Corporation, 15623 Lathrop Ave. 
Harvey, Illinois (Chicago suburb) 
Los Angeles Address: 

6381 Hollywood Blvd., Los Angeles, Calif. 
Phone: Gladstone 9413 


AVIATION DEPARTMENT 


PRODUCTION AND MAINTENANCE 
EQUIPMENT For THE AVIATION INDUSTRY 


“AIRLINES ARE LIFELINES OF DEFENSE” 
85 
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IN PRODUCTION! 


Figures available for the first half of 1941 show: 


THE GREATEST DOLLAR VOLUME  LOCKHEED produced the greatest dollar volume of 


planes in American aviation industry. 


LOCKHEED produced more two-engine aircraft than 
any other American manufacturer... Hudson Bombers 
...Lightning P-38 Interceptors and Transports. 


MORE 2-ENGINE AIRPLANES 


MORE CRAFTSMEN ON PAYROLL  ToODAY...Lockheed and Vega employ more crafts- 


men than any other organization engaged in airplane 
construction. 


All the aircraft factories of America are working ’round the __ testing and retooling that have in the past hampered mass 

tlock to meet the ever-increasing demands for more bombers, production have been by-passed. 

more transports and more fighters. And in this production, On these leadership-making designs, Lockheed aircrafts- 

lockheed leads the industry! men work in a streamlined-for-speed plant...a plant that 
Because Lockheed design is sound...so sound that stand- has been designed for future as well as present production. 

ind commercial airplanes like the Lockheed 14 Transport Thus Lockheed has been able to establish leadership in 

id the Lodestar become Hudson and Ventura Bombers _ production of aircraft that lead as well in stamina, perform- 





vihout major structural changes...many bottlenecks of 


00K TO Lockbctdd +r LEADERSHIP 


LOCKHEED AIRCRAFT CORPORATION * BURBAN K, CALIFORNIA, U. S.A. 


ance, reliability and public acceptance. 









— 
) 
j 


q 


si 








Printed in U.s.a. 








FIND OUT WHAT MALLORY 
CAN SUGGEST ON A COMPLETE 
CONTACT ASSEMBLY FOR THAT 





PR.MALLORY &CO Inc 


ALLORY Complete Contact Assemblies 
Often Solve Many Problems at Once! 


Mallory’s activity in the production of 
complete contact assemblies has grown 
out of a natural demand which no one 
else was so well equipped to fulfill. Fre- 
quently, questions concerning the design 
of the contact member . . . the material to 
be used for proper tension and lowest 
resistance . .. the method of attaching the 
contact to the member . . . as well as many 
similar questions have proven to be serious 
obstacles to complete electrical efficiency. 


It was natural then that Mallory with its 
broad experience in the electrical and 
physical characteristics of non-ferrous 
alloys... and with unlimited facilities for 





experimentation, design and _ research 
should be called upon to provide the 
answer to such questions with increas- 
ing frequency. 


Today ... Mallory offers as a standard 
service . . . complete contact assemblies 
for every electrical operation. This may 
include anything from the permanent 
attachment of the contact points to your 
own contact members . . . or the complete 
specification, design and manufacture of 
assemblies. 


Ask your Mallory representative to give 
you the whole story. 


Do You Have the Mallory Contact Catalog ? 
Your technical library is missing an important and valuable reference if you do not. It covers the 
entire field of materials and design of electrical contacts for every service. Write for your copy today. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable Address—PELMALLO 
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Mi PR. MALLORY & CO. inc. 
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Non-Magnetic 
Instrument Plant 


For eliminating outside magnetic fields 


to speed aircraft instrument production. 


N entirely non-magnetic building 

has been added recently to the Kolls- 
man Aircraft Instrument Plant at Elm- 
hurst, the purpose of which was to give 
greater speed and accuracy in the 
assembly and calibration of aviation 
compasses by eliminating any outside 
magnetic, fields. 

Obtaining these non-magnetic char- 
acteristics required the substitution of 
non-ferrous materials for the common 
materials usually employed. As the 
building was not too large, brick walls 
with huge cross beams were used. The 
first step, however, was to test the brick 
to make sure no ferrous materials went 
into their making. 

The use of wooden beams solved the 
problem of a substitute for the usual 
steel girders, but in place of the steel 
base plates ordinarily used, special cop- 
per plates were employed. 

All the pipes for the plumbing, heat- 
ing and sprinkler systems, as well as the 
electrical conduits, are of copper. And 
in place of the usual cast iron drain pipe, 
there is a terra-cotta pipe which re- 
quired special permission to use. 


the balance of the magnetic 
tlement of a Direction Indicator. To pre- 
vent disturbance by air currents, the ele- 
ment is enclosed in a glass ring. 


A section of the non-magnetic plant. In the 
Center of the picture the workers are adjust- 
ing compasses to close tolerances, work 
lor which the non-magnetic feature is so 

lant. Note wood ceiling and beams. 


In order to eliminate the possibility of 
the metal delivery trays used in the 
remainder of the plant being pushed 
into the non-magnetic building, connec- 
tion was purposely made to a separate 
level of the main building by means of 
a stair instead of the usual ramp. For 
moving material, a dumbwaiter, itself 
of non-magnetic materials, is used. 

Maintaining the non-magnetic char- 
acteristics depended not only on the 
construction of the building but on its 
equipment also. Special benches, chairs, 
and other items of equipment had to be 
constructed of wood and composition 
board with copper screws and bolts in 
place of the metal chairs and benches 
used throughout the remainder of the 
plant. 

In this building not only the standard 
aviation compasses, but the new di- 
rection indicators, as well, are quickly 
assembled and calibrated. The elimi- 
nation of the outside magnetic field with 
the consequent increased accuracy of 
callibration means more accurate com- 
passes when they have been installed ir 
the airplanes. 


Adjusting the compensator on a new angle 
type Kolisman Direction Indicator. Accuracy 
to within one degree is required. 





The new non-magnetic building of the Kollsman 
Elmhurst factory. Front portion is used as an 


employment office. 
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The rotor blade control mechanism on the Pitcairn autogiro 
PA-36, above, is operated hydraulically. The hydraulic fluid is 
forced up through the center hub mounting “A”. From here it 
is transferred through tubes “B” to a cylinder “C” on the base 
of each blade. This operates a piston “D’”’ which increases the 
Pitch of the blades “E”. The pitch is decreased, when the pres- The retractable tailwheel of the Curtiss- 
sure is relieved, through the aerodynamic force on the blade. Wright transport, above. uses a ‘knee 
To allow for vertical blade movement, each blade is hinged action” type structure made of built-up 
along a line “FF”. welded sections “A” and “B”. The oleo 

shock absorber is attached at “C” with the 

air pressure valve at “D”. “E” is a ground: win 

ing cable for the ship. two 






























The semi-monospar all metal two panel Messerschmitt wing cénstruction, lett. 
lends itself to quantity production. Outboard of the engine nacelles the 
wing is a true monospar type with accessibility provided through large removable 
panels. Basic wing construction consists of a nose section; formed in a powe 
brake operation: nose ribs formed with a punch press or drop hammer: hat 
section stringers formed from strip stock with power rolls; and main beam of 
extruded aluminum alloy angle cap-strips “E” riveted to an aluminum alloy 
plate shear web member “G” fitted with channel section stiffeners “F’. Filet 
sheets of aluminum alloy are flush riveted into place to cover the wing ait of 
the nose section. The wing panels connect directly to the fuselage structure 
through a 4-point attachment between the shear webs and fuselage structure. 
Parts shown in the drawing are, “A” leading edge: “B’ hat section truss 
members: “C” stamped Z-section rib formers: “D” channel section stamping: 
“E” angle section cap strip; “F’ channel section stiffeners on the monospd! 
shear web member “G”, and aileron brackets “I which are riveted directly ' 
the ribs. 
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In the Messerschmitt 110, the fuselage, above, is a semi-monocoque type extending 

from nose to tailwheel bulkhead. The basic design is such that it is adapted to 

mass production, being divided into symmetrical halves, the skin sheets of which 

extend from the lower to upper center line “AA”. In final assembly operation, the 

fuselage halves are joined by two rows of rivets passing through hat-section 

stringers, like “B”’, on upper and lower center line to form a complete structure. 

These halves could be assembled in simple vertical jigs arranged to give workmen 
free access to both interior and exterior surfaces, thus eliminating necessity for 
working in close, cramped fuselage interior. The structural design has bands of 
aluminum alloy sheet about 19 in. wide, with edges of each alternate band being 
rolled over into a Z-section “C” to form integral bulkhead rings. Bands adjacent 
to the formed sheets are flat sheets “D’ sprung into place, with whole joined by 
flush riveting and joggled joints. Attachment brackets for electrical wiring are at 
“E”, and the radio blind landing apparatus at “F’. The almost complete absence 
of lateral bracing structure permits direct control system routing, with a minimum 
of fairleads and bellcranks for the empennage control system “G”. Oxygen bottles 
“H” are filled through service connections. 

The new Fleetwings advanced primary 

trainer, Model 33, is of spotwelded and 


urtiss- riveted aluminum alloy construction. The 
‘knee- fuselage is full monocoque with Z-section 
uilt-up former rings aft of the rear cockpit. Engine 
) oleo is a six cylinder in-line Franklin behind 
th the which is a stainless steel firewall. The 
round: wing is of single spar construction, having 


two eye bolt attachment fittings for attach- 
ment to the fuselage. The main wing spar 
attaches just aft of the front cockpit at the 
base of the main bulkhead. Each wheel 
strut of the landing gear is attached to the 
wing by four through bolts. Wing gas tanks 
slip into wells in the wing and are sepa- 
tated from the wing structure by special 
tubber mounts. The fuselage skin, fixed 
tail surfaces, and wing covering back to 40 
percent chord, are of aluminum alloy. Con- 
trol surfaces are fabric covered. The tail 
wheel and landing gear are not retractable. 
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Here is further evidence of the fact that Vickers 
Hydromotive Controls are used on many of the 
most modern airplanes. The Airplane Division of 


the Curtiss-Wright Corporation uses Vickers 





Hydromotive equipment on both the new giant 


36-passenger Curtiss C-55 transport plane and 


HYD ROM OTLTV f the Curtiss SB2C-1 dive bomber for the U. S. Navy. 


Vickers Hydromotive Controls for aircraft do 


their job dependably, smoothly and accurately... 
CONTROLS no matter how severe the service. 
VICKERS Incorporated 


1462 OAKMAN BLVD., DETROIT, MICHIGAN 





ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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The landing gear of the Akron Funk Model B-75L. above. 
utilizes mechanical brakes, cable operated. In the accom- 
panying sketch the parts referred to are as follows: “A” 
wheel assembly, “B” axle, “C” radius strut, “D” vee strut, 
“E” shock strut cylinder, “F’ double nuts on piston, “G” 6 * 
filling plug—oil gage, “H” inspection plate, “I” brake cable Lt 
conduit, “J brake cable, and, “K” turnbuckle and spring. : 

















kers xa eee Mi 
. the f \. * 
S" ‘ “A 
n of A B 
kers The engine installation of the North Ameri- 
can BC-1A is shown above. The intake for 
riant the oil cooler is at “A”. The cooler “B” is 
’ located vertically with the oil entering from 
and the engine at “C”. The oil tank “D” has 
the connections to the engine at “E”, and 
avy. “F”’ is the carburetor air intake. 
t do 
j eee WV AS 
MY 
BAN The tailwheel of the Akron Funk B-75L, above, is of the full 
swivel type with a hydraulic shock strut. The parts referred 
to in the drawing are: “A” plug and oil gage, “B’double 
nuts, “C” grease fitting, “D” shock housing, “E” shock tube 
and fork, “F” wheel, “G” grease fitting, ““H” inspection plate. 











The landing gear on the Ercoupe makes 
use of knee-bend action to absorb the shock. 
The main landing gear strut is attached to 
the wing beam “A” by the fitting “B”. 
This strut is hinged at “C” to allow for 
verticle movement of the wheel. The shock 
is taken up in the shock absorber “D” 
through the strut “E”. This unit is mounted 
on the trailing edge of the wing beam 
at “F”. 






























The aileron of th \) AG \ ae +s 
e Beech 18-S is of similar construction to the flap, utilizing a large ler 

tigngular nose section of aluminum alloy. It is supported at three hinge points, how- eer. 

‘ver, and has formed ribs in the nose section. The wing flap of the Beech 18-S is of 

the hinge type with a large triangular nose section. To this are attached ribs formed 

of a single piece of aluminum alloy secured by :a single rivet to the trailing edge. 
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Iy’s REALLY too bad nature didn’t 
equip flying fish with propellers. For 
getting into the air is really no prob- 
lem to them at all. They have the 
power to leap from the water at high 
speed, taxi along on their rapidly vi- 
brating tails for several yards and 
readily “take off.”” But, lacking the 
meansofaerial propulsion, their flights 
can last but a few seconds. 

With man-made “‘flying fish,” how- 
ever, the situation is reversed. Once 
in the air, the seaplane leaves its most 
difficult problem behind. That’s the 
matter of getting several tons of plane, 
gasoline, passengers, mail and freight 
“onto the step” and eventually into 
the air. And the bigger and heavier 
the ship, the more power the engines 
must have to break the tremendous 


drag of the water on the hull. 

Thus much of the amazing devel- 
opment of the flying boat—as well 
as other aircraft—in recent years can 
be credited to improvements in en- 
gines and fuels. And it is to help in 
the continuation of this progress that 
Ethyl engineers cooperate with avia- 
tion engineers in a program of con- 
tinuous research. Already a fund of 
useful technical data has been devel- 
oped. Much of this information has 
already been applied. A great deal 
more will undoubtedly be of use in 
the future. All of it is 
important to aviation 
technologists who are 
seeking greater power 
for tomorrow’s greater 
planes. 
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ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline 
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EHIND the casting of a cylinder head 
for a Cyclone 9 lies a quarter of a 
century of painstaking foundry experi- 
ence. Patient experiment with metals and 
sands has produced a technique for dis- 
sipating the roaring heat of explosions 
which create 1250 fifteen-ton power im- 
pulses a minute and make possible the 133 
- horsepower produced by each cylinder. 
From the deft hands of master crafts- 
‘men have come moulding processes so 
expert that fins of metal as high as 244” 





and as thin as .064" can be formed 
by pouring molten aluminum into or- 
dinary sand. These fins constitute the 
more than 15 square feet of surface that 
regulates the temperature of each cylin- 
der when Cyclones power the ships of 
commerce and defense. 


WRIGHT AERONAUTICAL CORPORATION e PATERSON, NEW JERSEY 


Division of Curtiss-Wright Corporation 
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Dialing the Air Waves with Craig Walsh 





Cloud Heights Measured in Daylight by Photoelectric Method 


The photoelectric method of measur- 
ing cloud heights at night has been in 
use for a number of years, but only re- 
cently has the method been adapted for 
use in daylight. Essentially, the day- 
light method is the same as the night- 
time method, but instead of using a 
steady light beam for projection to the 
under side of the cloud, a pulsating 
beam is used. The calculation of the 
cloud height involves only the solution 
of a right triangle with one side and 
an acute angle known. The light beam 
is projected vertically into the air and 
at some known distance away a photo- 
electric detector is located. The eleva- 
tion of the detector is varied until it 
points directly at a spot of light on the 
cloud and its angle of elevation noted. 
The cloud height is then the distance 
from the light projector to the detector 
multiplied by the tangent of the angle 
of elevation. 

The constant intensity light beam can- 
not be used in daylight because it is im- 
possible to locate the light spot on the 
cloud. If, however, a rapidly varying 
beam is used, a photoelectric detector 
can differentiate between the light spot 
on the cloud and the rest of the cloud 
surface. It should naturally contain in 
its amplifier circuit a filter tuned to 
the frequency of pulsation of the light 
beam. The operation of the daylight 
system is then as simple as the night- 
time system. 

The lamp used for this measurement 
is the tiny 1000-watt mercury vapor 
lamp developed by General Electric for 
searchlights and television studios. The 
projector consists of the lamp located 
at the focus of a 24-inch parabolic mir- 
ror having a 10-inch focal length. The 
photoelectric detector consists of a 
vacuum phototube placed immediately 
behind a diaphragm with a slit opening 
3/25 by 11/16 inch located at the focus 
of an eight-inch plano-convex condens- 
ing lens. 

The narrow beam from the 1000- 
watt lamp is projected into the sky 
at a frequency of 120 cycles per sec- 
ond and the rays scatter when they 
hit the cloud. This light scattering is 


detected by the photoelectric detector 
located at a known distance from the 
lamp. 

Dark overcast clouds at an elevation 
of 9000 feet have been readily detected 
during daylight by this method. For 
cumulus clouds illuminated by direct 
sunlight and having elevations up to 
4000 feet, the detection is positive. 

This appears to be another forward 
step in the progress of aeronautical sci- 
ence to harness weather and increase the 
safety of flying. 





Portable transmitter and receiver unit made 
by Jefferson-Travis Radio Manufacturing 
Corp. for use in emergency vehicles. 


Two-Way Radio for 
Airport Crash Trucks 


A new two-way radio unit for use on 
airport crash trucks, ambulances, fire 
trucks is now ready for delivery by 
Jefferson-Travis Radio Manufacturing 
Corp., 374 Second Ave., New York. 
It has been designed to draw a small 
amount of power from the truck’s bat- 
tery because this type of truck seldom 
makes long enough runs to fully re- 
charge the battery. This new unit, the 
model M-10, consists of a 10-watt crys- 
tal-controlled transmitter and a crystal- 
controlled receiver, both operating on 
one to four frequencies in the range 
between 2000 and 6000 kilocycles. Both 
loudspeaker and hand phone reception 





are provided. When the handset js 
used with an extension cord remote cop. 
trol is possible through the use of the 
push-to-talk button. The entire unit, 
including transmitter, receiver, and 
power supply, is enclosed in one cabinet 
measuring 19 inches long, 9 inches high, 
and 8 inches deep. The total weight is 
28 pounds. The cabinet is designed 50 
that it can be shock mounted in a num- 
ber of different positions, thus making 
its installation a simple matter. 


TWA Communication 
Range Doubled 


The range of radio telephone com- 
munication on TWA planes was in- 
creased from about 500 miles to 1200 
miles by the use of two newly assigned 
frequencies, i.e., 6510 and 10125 kilo- 
cycles. Previously, messages from 
planes more than 500 miles from the 
terminal ground station had to be re- 
layed through one or more stations, The 
airline is completing the installation of 
new Bendix two-way radio communica- 
tion equipment on its transports. These 
units will permit the use of the new 
frequencies merely by the addition of 
the proper crystals. The increased 
range of transmission is especially valu- 
able when a plane is flying off the regu- 
lar airlines. 





Jefferson-Travis model PTR-5 transmitter Te 
ceiver unit designed for temporary . 
tion on airplanes for use during delivery 
of the plane or during training flights. It is 
contained in a single case and needs no 
installation work. 
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THE DELANEY GALLAY (SEALED SYSTEM) TYPE 40.P. 
E is the latest and best method for supplying pure hea'ed air to the 
n- interior of aircrait. Eliminates all Carbon Monoxide and foul air risks. 
™ Steam generated by exhaust is used fo heat the air. Special 
o- type of long-life boiler, simple, robust and safe. 
ym 
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he CABIN DIMENSIONS HEAT TO CABIN 


TEMPERATURE RISE 
120° c. 


‘ Mavody rate? Radiatns ~ Oil. Coolers... 


THE DELANEY GALLAY COOLING SYSTEM F. 


embodies improvements in construction which enable robust heat 


of 1,000 cub. ft. 150 h.p. 














transfer elements in cupro-nickel, efc., to be employed instead of 
delicate tubes which present difficulties with regard to soldering 


and are liable to corrosion. 


U.S-°74 — please note 


We are desirous of marketing our products in U.S.A. and enquiries are 
invited from responsible organisations whose technical representatives 
are invited to make contact with our London Works. 

Owing to war conditions bona fides of all enquiries must be verified. 
British and/or U.S.A. Government recommendations may be necessary. 


THOUSANDS 











of our 


DELANEY GALLAY LTD. 


VULCAN WORKS, CRICKLEWOOD, LONDON, W.W.2, ENGLAND 


CABIN HEATERS, 





: RADIATORS and 

- Ol COOLERS Associated Companies 

Y DELANEY & SONS, LTD. GALLAY LTD. 
; are in use on 





BRITISH AIRCRAFT 
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BALL BEARING 
DO’S AND DON’TS 
FOR MECHANICS 


‘If yer gonna turn th’ steam on 
everything, turn some on yer mug,” 
shouts Gus at Ab Plowhandle, our 
new mechanic from the sticks. Ab 
is washing down a ship’s firewall, 
and steaming all the grease out of 
the control bearings. “That ain’t no 
threshing machine you’re workin’ 
on,” Gus reminds him... 


GUS SAYS “DON’T!” 


DON'T return new ball bear- 
ings to stock without putting 
them back in boxes or wrapping 
carefully ... 


DON'T do a welding job next 
to a grease-packed ball bearing; 
your grease won’t last... 


DON'T press a ball bearing into 
a housing by pressing or ham- 
mering on the inner ring. 








Fourth of a series of instruction 
sheets published by The Fafnir 
Bearing Company, based on its ex- 
perience with the leaders of U. S. 
aviation. 


IF INSTALLED cleanly and properly, 
ball bearings will outwear most 
related parts. For example, ball bear- 
ings in control pulleys often out- 
wear the pulley bodies. 


STUDYING bearings that have 
failed, and finding out why, always 
brings us to one fact: Most bearing 
failures can be prevented by more 
care in bearing installations. 


FIRST CAUSE of bearing failure is 
letting dirt get in, or damaging bear- 
ing while pressing or staking it. 


SECOND COMMON cause of bear- 
ing failure is careless wash-down of 
parts, permitting wash solvent or 
steam to “steal” lubricant from 
engine control bearings. 


MIS-ALIGNMENT of rigid-type 
bearings at their installation kills 
many bearings young. 


OTHERS FAIL because of entrance 
of moisture, or high temperatures. 


FRICTION OXIDATION or “false 
brinnelling”, caused by undue 
vibration, can wear balls and races 
of a bearing that is clean and well 
lubricated. 


DON’T BLAME the bearing if you 
have an application that causes con- 
tinual trouble. Let the Fafnir Air- 
craft Engineers check it and find the 
trouble. The Fafnir Bearing Co., 
Aircraft Div., New Britain, Conn. 
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HE key problem formerly confront- 

ing the aircraft industry was the 
attainment of smooth production in an 
accelerated program. Today, while 
that battle of production is constantly 
going on—and being licked, it is be- 
coming increasingly evident that taxes 
are slated to become a far more impor- 
tant factor in the affairs of the aircraft 
group than previously imagined. 

The full impact of the recently en- 
acted 1941 tax law together with new 
taxes yet to come—foreshadowed and 
frequently cited in this magazine—has 
left its mark on the aviation industry. 
Severe as the Revenue Act of 1941 may 
be, it is at least digestible. It is the 
full implications of Secretary Morgen- 
thau’s proposal for next year to limit 
profits to 6 percent on investéd capital, 
however, that served as an unsettling in- 
fluence and proved very disturbing to 
the future of corporate enterprise. 

A brief review of the 1941 tax law 
and its effect on representative aircraft 
builders illustrates the significance of 
any further and more drastic imposts. 
The current act raises the effective top 
bracket rate on corporate incomes to 
124 percent from 62 percent. The top 
rate will also be applicable to a larger 
proportion of earnings, particularly in 
the aircraft group. 

The provisions dealing with excess 
profits taxes are the most important and 
itis in this department that the bulk of 
corporate profits will be sloughed off. 
Stated simply, this is a graduated scale 
of taxation on all earnings in excess of 
either 95 percent of average net income 
in the base period or, alternatively, us- 
ing invested capital, in excess of 8 per- 
cent on the first $5,000,000 plus 7 per- 
cent on the remainder. 

It is important to note that the tax- 
payer has the option to choose one of 
two.bases in determining the amount of 
excess profits taxes to be paid. Under 
the average earnings option, the base 
period represents the average annual 
‘arnings for four fiscal years beginning 
ater December 31, 1935 and before 
January 1, 1940. Further, as growth 
‘ompanies, aircraft builders are entitled 
0 greater exemptions in computing 
their taxes under the average earnings 
option. (This formula for “growth” 
‘companies is explained. in detail in 
AVIATION for April, 1941). 

_ While aircraft earnings did not reach 
important proportions until recently, the 
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Aviation's Tax Hurdle 


By Selig Altschul 


exemptions allowed under this “growth” 
provision exert a significant ameliorat- 
ing influence on the taxable net income. 

The invested capital option, being 
rather onerous in its application to the 
aircraft builders, is studiously avoided 
as a base. In relation to its total gross 
sales and net income, the aircraft indus- 
try has a relatively small capital invest- 
ment and would be severely taxed on 
this basis. 

As an illustration of the decided con- 
trast in excess profits tax credits under 
the two optional methods, Table I pre- 
sents estimates, as prepared by a lead- 
ing statistical organization, of earnings 
and excess profits tax exemptions for 
representative aircraft companies. This 
table further presents estimated earnings 
for these companies for the year 1941. 


adopted, it nevertheless deserves care- 
ful attention. Twice before the Treas- 
ury attempted to confine excess profits 
taxation to the invested capital base, 
but was defeated on both occasions. 
Some observers believe that the inten- 
tion of this latest proposal was to in- 
troduce the most drastic tax bill possible 
so that a good trading position may be 
established to enact a 1942 tax bill 
which while not so confiscatory, would 
nevertheless be far more severe than 
the existing law. 

It is this wider realization that come 
what may, ever-increasing taxation is 
assured, that is responsible for aircraft 
and other equities being in strange dis- 
repute among investors. 

This anxiety of the moment, which 
is nothing but fear of state socialism, is 

undoubtedly the cause of 





TABLE I 


Excess Profits Tax Credits And Earnings 
Estimated For Leading Aircraft Companies 


Est. Excess Per Common Share 

Profits Tax Credit Actual Est. 1941 
Based on: Net Max. 

1936-39 Invest. After Exempt. 
Ave. Earn. Cap. Taxes From 
(000 omitted) 1940 E.P.T. 
Boeing (A) $3,000 $900 $0.35 $0.57 
Consolidated (B) 1,670 690 1.15 0.83 
Curtiss-Wright 6,000 3,160 1.81 0.25 
Douglas (C) 8,460 1,161 18.05 9.73 
Grumman 1,020 240 2.79 1.39 
Lockheed 3,010 2,020 3.17 2.07 
Martin 5,380 1,540 4.94 3.38 
North American 7,850 890 2.06 1.58 
Sperry (A) 7,270 1,280 3.90 2.49 
United Aircraft 11,500 2,530 4.95 2.99 


‘NOTES 


(A) Includes domestic companies only. 

(B) Adjusted for 100% stock dividend. 

(C) Company’s fiscal year ends Nov. 30. 
on 1940 Act. 


Exemptions based 


stagnant and lower markets 
for aircraft and other vul- 
nerable securities. This ap- 
prehension, however, is with- 
out validity, when we ex- 


re amine the English scene as 
— a clue to the future. In 
Taxes many respects, the British 
$4.50-$5.00 are much further advanced 
R in gearing their economy 
3.0 not only to war conditions 
en but for a post-war period 
4 as well. It is accordingly 
4.50- 5.00 very Significant that in Eng- 


land, faced by an after-the- 
war Labor Party program 
for nationalization of trans- 
port by land, sea and air, 





A glance at the respective estimated 
excess profits tax credits clearly shows 
the importance to the aircraft industry 
of retaining the option to use the aver- 
age earnings base in computing its ex- 
cess profits taxes. 

While the calculation of what repre- 
sents invested capital is a complicated 
ritual, there is little doubt that were an 
excess profits tax based on 6 percent of 
invested capital in effect, earnings avail- 
able for stockholders would be reduced 
to minuscule proportions. 

The consequences of such a policy 
would be immense. Gone would be any 
incentive to achieve greater efficiency in 
operations and all of the attendant bene- 
fits that flow from such a policy. 

While best informed sources believe 
that the Treasury Department’s pro- 
posal has little likelihood of being 


along with nationalization of 

land and banks, the stock market is still 
advancing. The London Financial 
Times industrial-share average recently 
reached a new high for the year and 
attained the highest level since March, 
1940. As a barometer of coming events, 
the .London market, despite existing 
profit curbs on business and the un- 
knowns beyond, takes a rather opti- 
mistic view of the future. If we are 
willing to apply the London action as 
a guide, the threat of Socialism as a 
long-term factor to American enter- 
prise may prove grossly exaggerated. 
In any event, our own aircraft equities 
have floundered market-wise on the 
least bit of disturbing news. Possibly, 
it is the combination of many factors 
that has led to this noticeable weakness 
in the aircraft group. The ever-present 

(Turn to page 158) 























































BUYER'S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 





Fer tool and light snagging grinding, Hammond Machinery Builders, Inc., 1638 
Douglas Ave.; Kalamazoo, Mich., have three new functionally streamlined 
grinders, the “OK” models 10, 12, and 14. Design of machines stresses over- 
size construction for all moving parts such as spindles and bearings. Stream- 
lined into base at top is a heavy duty motor-on-spindle for 10, 12 or 14 in. 
wheels, 1, 2 or 3 hp., having spindle speed of 1750 r.p.m., operating on 220 or 
440 v., 3 phase, 60 cycle a.c. Standard equipment includes motor with over- 
size ball bearings sealed against dust; push-button starter; heavy exhaust-type, 
semi-steel guards; adjustable spark deflectors and tool rests; tool tray and 
removable water pot——AvraTion, November, 1941. 


A new hydraulic vise, capable of developing pressures up to 5 tons between the 
jaws, has been introduced by Studebaker Machine Co., 9 South Clinton St., Chi- 
cago, Ill. Designed to speed up small press and cutting operations, as well as 
ordinary vise work, the vise is operated entirely by foot control, thus freeing 
both hands for setting up and removing work. Unit needs no outside power, 
and is understood to have wide application on production lines, in tool rooms 
and for maintenance. The hydraulic fluid is carried by a steel tube from a 
pedal pump arrangement to a ram behind the back jaw. Stepping on one pedal 
moves the vise jaw to contact against work; second pedal applies pressure up 
to 5 tons, and a third releases jaw. Mounting horizontally on any type bench, 
as well as vertically on wall or post, vise may, in addition, be mounted on a 
portable stand as a movable, self-contained unit. Two sizes are available—5 in. 
width between jaws and 7% in. width—Avration, November, 1941. 


Complete protection for threaded aircraft tubing while in storage or transit is 
provided by the new Seal Plugs manufactured by Tubing Seal-Cap, Inc., Los 
Angeles, Calif. In addition to protecting threads these caps prevent dirt or 
moisture from entering the aircraft tubing and may be re-used repeatedly. 
Manufactured from light metal, provision is made for sealing after preliminary 
inspection, greatly reducing possibility of sabotage. Stocks are now available 
in a range of nine sizes to fit tubing of 4 in. to 1 in. size—AviaTiIon, November, 


1941. 


Surface Plate, cast in semi-steel and finished plane within .005 in., made by 
South Bend Tool & Die Co., 1900 S. Main St., South Bend, Ind., offers seven 
specific support points for utmost flexibility in usefulness. Two sizes of 
adjustable blocks or legs (10 in. and 12 in.) provide possible working surface 
heights between 29 and 33 in. The blocks support threaded 1% in. screws, 
each topped with circular cap recessed to contain any of the projecting sup- 
port points on bottom of plate. A 12-pitch thread provides fine adjustment 
for floor irregularities. The ribbed under side of the plate is designed to pro- 
vide maximum strength without excessive weight. Weight of plate is 3 tons. 
—AviaTIon, November, 1941. 


A line of portable welding machines, with built-in transformers designed for 
suspension from monorails, has been announced by Progressive Welder Co., 
3050 E. Outer Dr., Detroit, Mich., which are obtainable in a complete range 
of sizes from 35 to 400 kva. Possessing particular advantages in such applications 
as spot welding of large or heavy units requiring clearance from ground under 
welding arms; spot welding of parts on a conveyor; spot welding assemblies in 
several jigs in one department, requiring movement of welding equipment; 
pinch welding of spots not easily accessible with gun type welders because of 
throat limitations, and jobs which can be handled most effectively by unit 
suspended from swinging or traveling crane, the new welders are a cross 
between pedestal and gun welders. Arms are adjustable as to length and are 
rigidly supported in the housing. Gun is direct air operated .with pressure 
cylinder, solenoid operating valve, and control circuit pressure switch. Elec- 
trode tips are water-cooled, and foot controls connect to circuit junction box on 
transformer by flexible cable—Aviation, November, 1941. 
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Hammond Mach, “OK” grinders 


South Bend Tool surface plate 


Progressive portable welder 


AVIATION, November, 19! 





ADEL Se 
stande 
multi-pul 
rect diy 
type fui 
ing pump 
buretor, 
and wit 
antidcing 


Aircraft! 
every ¢o 
conditio: 
parts of # 


ADEL H 
Control 
one of fi 
assembli 
which ar 
cated o1 
single, du 
quadru; 
quintuple 


OCT. 31 


$1,325,456 


(estimated) 


1941 





as 


ADEL Series “J” 
standardized , oa 
nulti-purpose, di- s 
rect drive, vane 
type fluid meter- 
ing pymp—for car- 
buretor, propellor 
and windshield 
ontidcing protec- \ 
tive functions. i 


APR. 30 
seer” — 
13,000,000 in use 1941 
on U, §. Army Air . 







Corps, U. S. Navy, 
british Air Ministry 


——— QUARTERLY DELIVERIES 


condition in all 
parts of the globe. 


oe Hydraulic JAN. 31 
ontrol Valve— 

one of four basic spite ‘ $304,269 
osemblies upon 4 nT] 1 

which are predi- = ae ' 1941 
cated over fifty i : ! Sage 


ae OBS 
quintuple stande =a $201,643 


ardized selector 


valve units. 1940 
JULY 31 
$125,771 
1940 



















™ 





~- 
x 
‘ 
} 
| 
‘ 
DOT a PV OS ED 


fastern Sales Engineer : 
J. HENRY REISNER ADE L PRECISION PRODUCTS CORP 


Hagerstown, Maryland 4 
10777 VAN OWEN BURBANK, CALIFORNIA 


ey U. S. ARMY Specification Cable 
e9 U. S. NAVY Specification Cable 


@ Auto-Lite Sterling manufactures a complete line 
of each for aircraft electrical primary, starting and 
high tension requirements, in addition to the famed 
Steelductor Ignition Cable, with seven-strand stain- 
less steel conductor. 

Write for your copy of the Auto-Lite Sterling 
Aircraft Electrical Wire and Cable Catalog Page 


No. 791, and name of nearest distributor. 


THE ELECTRIC AUTO-LITE COMPANY 
WIRE DIVISION 
PORT HURON, MICHIGAN 
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Udylite automatic polishing machine 


Dobeckmun Cellophane bags 


Niagara Mach. power squaring shear 


Multiproducts Bendix Dehydrator 


AVIATION » November, 1941 


An automatic polishing machine for buffing aluminum aircraft engine pistons 
is a new development by Udylite Corp., Detroit, Mich., which is said to have 
reduced. production time by 97%4 percent in comparison with hand-buffing method 
on manually operated buffing lathe. Machine is said to buff sides and top of 
piston in 15 seconds, with only one operator to load and unload. Machine con- 
sists of an index table which indexes automatically. Twelve chucks hold pistons 
which rotate during buffing. The chucks are stationary during indexing period 
and during loading and unloading. Six buffing pedestals arranged around 
machine accommodate buffing wheels which are driven through “V” belt drive. 
Buffing pressure is adjustable by means of tension spring so that buff rides over 
work to provide uniform buffing pressure at all points. Wheels may be adjusted 
at any angle. Machine may be adapted to variety of circular parts merely by 
changing work holding chucks or fixtures —AviatTion, November, 1941. 


‘*Cellophane’’ bags to contain aircraft parts should have wide application in 
the industry, especially in sub-contract parts. The Dobeckmun Co., Cleveland, 
Ohio, have recently completed a printed “Cellophane” bag for parts which per- 
mits easy writing with pencil or hand stamping. With these bags, quick identi- 
fication is afforded both by writing on the face and fact that part can be seen, 
and since bag is moisture-proof, protection from rust is assured. The com- 
pactness of the package, and because it accommodates itself to product in size, 
greatly reduces storage space required both for empty containers and for the 
finished product. This reduces size and weight of shipping containers. Also, 
by crimping top of bag with a set of heated jaws, bag becomes tamper-proof and 
cannot be opened without detection—AvratTion, November, 1941. 


A new line of power squaring shears having higher operating speed was 
recently announced by Niagara Machine & Tool Works, Northland Ave., Buf- 
falo, N. Y. Sheared edges can reliably be cut that are straight to within a 
very few thousandths of an inch of a straight line, it is said, without any special 
skill of the operator. Narrow strips, accurate to gage setting and parallel within 
close limits, are easily produced without camber or curl. Strips may be cut 
at rate of 75 per minute on 60 cycle current. Drive, including flywheel, gearing, 
clutch, eccentrics and connections, are wholly enclosed within machine and 
operate in bath of oil. A new detent device completely replaces customary 
friction brake and requires no adjustment or attention. Standard equipment 
includes a direct connected 3 phase, 60 cycle, 110 or 220-440 volt a.c., ball 
bearing, splash proof motor with magnetic starter, push-button control; pair 
of 4 cutting edge tool steel knives; adjustable scale inlaid at each end of bed; 
side and bevel gages, etc.—Av1aTion, November, 1941. 


Automatic in operation, a new thread grinder for internally threaded work, 
known as Style 39A, has been brought out by Ex-Cell-O Corp., 1200 Oakman 
Blvd., Detroit, Mich. It grinds threads up to 5 in. in length within a distance 
of 15% in. from work spindle nose. Maximum hole ground is 9% in. with a 
minimum of 1 in. Maximum swing is 10 in. Taper attachment is available that 
allows grinding up to a maximum of 4 in. in diameter per foot on the effective 
thread length—AvraTion, November, 1941. 


Synchronized to print and develop Ozalid sensitized materials in one continuous 
operation, the new Model C Whiteprint machine, recently placed on the market 
by Ozalid Products Div., General Aniline & Film Corp., Johnson City, N. Y., 
brings into the print making picture a medium priced, easy to operate machine 
that will produce prints at speeds up to 12} ft. per min. By its ability to use 
cut sheets as well as continuous yardage, the Model C will meet peak production 
demands. It accommodates materials up to 42 in. wide. An automatic device 
separates the sensitized material from the original which, after printing, 
is delivered to operator in a receiving tray.—AviaTIon, November, 1941. 


The Bendix Dehydrator, for use in aircraft to prevent the entrance of moisture 
into the streamlined housing of loop antenna used with Bendix Automatic Radio . 
Direction Finding Equipment, is made by Multiproducts Tool Co., Newark, N. J., 
for Bendix Radio Corp., Baltimore, Md. Housing is treated and sealed so as 
to be nearly airtight. Hose connection between housing and Dehydrator Unit 
permits air to breathe freely in and out of housing as plane flies at different 
altitudes. The Dehydrator excludes moisture from this air. Without the Unit, 
moisture enters housing during breathing process and condenses because of 
temperature change with result that the housing actually collects water, dam- 
aging to delicate apparatus within. Cylinder is molded of transparent Lumarith 
with ends of black Lumarith—Avriation, November, 1941. 








New flat-anchor type Speed Nuts have recently been made for blind mounting 
and flush-blind mounting assemblies by Tinnerman Products, Inc., 2070 Fulton 
Rd., Cleveland, Ohio. Said to weigh only 20 percent as much as conventional 
fastenings of similar fittings, these Speed Nuts are designed with a ball forma- 
tion surrounding the prongs of the nut sufficient to span the standard dimpling 
for counter-sunk flat head screws or bolts. Made of special molybdenum air- 
craft spring steel, they are said to have remained tight under the severest 
vibration tests, have speedier application and result in drastic cost reduction.— 
AviaTIon, November, 1941. 


New welders’ ground clamp, which eliminates ground clamp failure, said to be a 
feature of the adjustable Twistite C Clamps, is now being offered by Michigan 
Clamp Co., Box 243, Jackson, Mich. This clamp combines instant adjustment 
feature with spatter-proof treatment on the frame, pressure rod and swivel foot. 
The swivel foot turns on a ball bearing which assures a positive ground. The 
stationary foot, to which the ground cable is attached, is insulated from the 
frame, thus preventing the weakening of the frame by the heat of the heavy 
ampere welding current. A solder lug is provided to hold the welding cable.— 
Aviation, November, 1941. 


A flexible coupling which can serve as a connecting medium for oil lubricating 
lines, as well as being capable of transmitting torque, is added to the “Torflex” 
line by Harris Products Co., 5407 Commonwealth Ave., Detroit, Mich. The new 
type “D” coupling can be “run-up” without special tools and special shaft 
preparation is not needed. Couplings can be used as replacements irrespective 
of the type of preparation used on shafting for old coupling. It is also said any 
shafting between % in. and 5/16 in. inclusive can be handled by the new style, 
non-reversible type. Two metal caps and two rubber bushings are used in the 
coupling, but the spacer, which is required to keep the rubber bushings separated 
so that they will tighten onto shafting when caps are screwed together, consists 
of a nipple and two fiber washers instead of the double end all metal type. Torque 
capacities range up to 45 lb./in. at recommended usages and will compensate 
for high parallel and: angular misalignment depending on size of shafting.— 
AvraTion, November, 1941. 


Complete power and control units for resistance welding are now available from 
Weltronic Corp., 2832 E. Grand Blvd., Detroit, Mich. Including, in one 
compact cabinet, contactors and firing relays, sequence timer, protecting fuses, 
limit switches, motor starter, low voltage transformer and relay, the complete 
power cabinet eliminates necessity for usual multiplicity of separate control 
units and all external inter-unit wiring, so that only simplest of wiring is needed 
to connect complete set of controls to machine. Units are available with wide 
variety of contactors, ranging up to 600 amp. capacity, with synchronous and 
non-synchronous types of timers of any standard or special Weltronic type.— 
AviaTIon, November, 1941. 


A portable fluorescent light, encased in a tube of transparent “Lucite” speeds 
night work on airplane assembly lines by providing proper illumination for con- 
fined and inaccessible areas. Manufactured by Del-Ray Products, South Pasa- 
dena, Calif., the light is doubly valuable where rushed assembly lines have 
moved outdoors. It gives off spherical lighting, eliminating shadows in limited 
working areas, burning cool and emitting daylight-like illumination. “Lucite” 
was selected to enclose the fluorescent tube because of its good insulating prop- 
erties, light weight, durability and high light transmission —Av1ation, Novem- 
ber, 1941. 


Ideal for welding of all light gage metals that are weldable by electric arc, is 
the claim made by Hobart Brothers Co., Troy, Ohio, for their specially designed 
arc welder for aircraft construction, called “Aircraft Special”. Featuring 
the “quick, hot start” so necessary to success in welding light gage alloy 
tubular members, it also provides a lower range of welding current specified 
from 10 to 150 amperes at normal welding voltage. The “Aircraft Special” 
_ welds especially well with coated electrodes of 1/32 to 5/32 in. size, without 

burning through, and with steady progress along the seam due the “soft arc” 
that hangs on even under low current conditions. It is said to be ideal in 
welding X-4130 chrome moly steel on engine mounts. Dual control of current 
_.and open circuit voltage enable the operator to select exactly the right volt- 
ampere combination for each job—Aviation, November, 1941. 
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Michigan Clamp Twistite “C” Clamp 


Hobart “Aircraft Special” arc welder 
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E are making gauges-testing gauges—out here at 
VARD. It’s interesting too, how circumstances put us into 
the gauge making business. 


As you know, VARD has been turning out some of the 
finest aircraft hydraulics, navigation plotters, and instru- 
ments produced in the United States. We had been buying 
precision inspection gauges to check our work. But sud- 
denly at the outset of the defense program, we found that 
inspection gauges were very difficult to secure, especially 
on the Pacific Coast. 

That left us in a fine fix—along with many other manu- 
facturers here. 

Fortunately, we had some of the expensive and accurate 
equipment required by gauge makers, such as, constant 
temperature rooms, the super-micrometer and compara- 


Varo 


GAUGES GAUGING GAUGES 


tor, shown above. The comparator, for instance, can 
enlarge the image of a screw thread 100 times and has 
means for checking its pitch. With this equipment we 
could produce gauges. 


So, we did make our own gauges. 


It wasn’t long before the aircraft industry found out 
that we were making gauges, and the next thing we knew 
we were in the business. 


At present we are almost swamped with orders for cyl- 
inder plug and ring gauges, thread plug and ring gauges, 
and pipe thread plug gauges. 


If your company is interested in any of our present 
products or potential developments, by all means get in 
touch with VARD. 


The VARD trademark on a product symbolizes thorough engineering, the best in 


materials, and technical, precision workmanship. PASADENA, CALIFORNIA, U.S.A. 
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OCTOBER WAS A MILESTONE MONTH 



















There have been three other such milestones for civilian uses of 
aluminum during the past 18 months. 


WHEN, ON MARCH 25, 1940, the price of Alcoa Aluminum ingot was 
reduced from 20c to 19c a pound, it automatically 


increased the number of civilian applications where 
using aluminum would be good cost arithmetic. ¢ 
Every application carries its own special set of con- 
ditions. They determine how much you can pay to save a pound of 


weight, to get extra heat conductivity, or reflectivity, or what not. 
19-cent ingot widened the circle of aluminum’s usefulness. 





AUGUST 1, 1940 WAS THE SECOND milestone. Economies growing 
out of greater volume of manufacture, and economies stemming from 
continuing research, brought the announcement of 


18-cent ingot. The civilian manufacturer looking to 
his future could see, in the offing, more ways to use ¢ 
ALU M | N | M, aluminum than ever before. 
Perhaps you were one of the thousands who filed 
D F > F | § F away in your book of futures the reminder that ‘when this thing is 
’ over, we must figure on using more Alcoa Aluminum.” 


A N D Y0 lJ THIRD MILESTONE showed up almost before you got that note made. 
November 18, 1940 saw another reduction on Alcoa 


Aluminum ingot to 17c a pound, making a total reduc- 
tion of 15% in the midst of a general seller’s market. ¢ 


Defense got most of the immediate benefit, but the 





future of aluminum for you, and you, and you, was writ larger than ever. 


THEN CAME 15c INGOT, effective Oct. 1, 1941, with accordant reductions 
in fabricated forms of Alcoa Aluminum. This means that the arithmetic 
of weight saving is all new, since last you figured 

on using this versatile metal in a civilian application. | 5 ¢ 
When the emergency is over, the fact is that all your 

old material cost comparisons will be as dead asa dodo. . 


THE ARITHMETIC IS NEW; but the fundamentals just get more so! 
More than ever, the strong alloys of Alcoa Aluminum are the answef 
to lightness with strength. 


ALUMINUM COMPANY OF AMERICA 
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Lyon-Raymond portable elevator 





VA 


McDonald “I-Gards” 








Scherr heavy duty Model 8 Comparitol 


One of the largest hydraulic portable elevators ever built has been announced 
for the aircraft industry by Lyon-Raymond Corp. (formerly the Lyon Iron 
Works), 839 Madison St., Greene, N. Y. Designed for installing or removing 
engines on bombing planes, it has a capacity of 5000 lb. A removable platform 
(not shown in cut) is 6x7 ft. and has a lowered height of 2 ft. and an elevation 
of 14 ft. An elevating boom, swinging 12 in. each side of center, is operated by 
a hand chain through worm and gear. Lowered height of boom from floor to 
center of pin for chain falls is 9 ft. 5% in.; elevation is 14 ft. Platform and 
boom are elevated by hydraulic hoist and 3 hp. motor driven hydraulic pump. 
Elevating and lowering controlled through Solenoid valve operated by “dead 
man” type controller. Speed of elevation is about 12 in. per min.—AvIaTION, 
November, 1941. 


An innovation in eye protection is the claim for I-Gards, just introduced by 
B. F. McDonald Co., 1248 So. Hope St., Los Angeles, Calif., which are said to 
combine the best features of spectacles and cup goggles with the disadvantages 
of neither. I-Gards are molded of clear plastic, and because there is no frame 
surrounding the lens, the device has no expensive parts which makes for an 
economical price. Although lack of side-pieces affords unrestricted wide angle 
vision, I-Gards are said to provide the same protection from obliquely flying 
objects that cup goggles afford. Because the light lenses fit snugly around the 
eyes, there is no pressure on the bridge of the nose or ears. I-Gards are non- 
shatterable, withstanding the standard’ drop test, and are made with clear or 
green “Vernalite” lenses —AvriaTion, November, 1941. 


A new heavy duty measuring and inspection instrument, designed especially 
to handle large and heavy precision work up to eight inches in diameter, was 
brought out recently by George Scherr Co., 128 Lafayette St., New York, N. Y. 
Called the Heavy Duty Model 8 Comparitol, it has a 2% in. diameter column, 
extremely heavy holder bracket to hold the measuring head, and a 4x4 in. 
hardened steel, accurately lapped table to handle large work. Base is very 
rigid and sturdy with three-point contact to guarantee extreme stability. A 
simple patented knife-edge lever system is used in the mechanism. The Com- 
paritol is being used to check and inspect plug gages, bearings, pins, ball 
bearings and other parts, and may be obtained with scale reading to .0001 in. 
or to .00005 in. Instrument is said not to be affected by vibration and may 
be used under abnormal shop conditions—AvraTion, November, 1941. 


Flexible rubber boots used as dust and moisture sealing covers, corrosion resis- 
tant protecting caps, and other rubber parts requiring a uniform thin wall up 
to % in. thickness, are being produced from both rubber and neoprene by Auto- 
motive Rubber Co., 8601 Epworth Blvd., Detroit, Mich., by a process known 
as form-dipping. Most rubber parts designed with a uniform thin wall lend 
themselves more readily to this type of production than any other process, it 
is said. Experimental production parts can be made on inexpensive forms in 
various wall-thickness dimensions to determine which is most suitable. Pro- 
duction forms are comparatively inexpensive, running in most instances but a 
fraction of a steel mold. Parts having a maximum elasticity and flexibility, 
with tensiles up to 5,500 lb./sq. in. are being produced by this process.—AvI- 
ATION, November, 1941. 





Automotive Rubber flexible boots 
















































P-47 B Republic 
Thunderbolt for 
the U. S. Army 


F4U-1 Vought Corsair 
shipboard fighter for 
the U.S. Navy 


PROPELLERS 
for the 


Two of the world’s fastest lighting slanes now in quantity 

| I ; 

production are the Army Thunderbolt pursuit and the Navy 

Corsair fighter. » » » Like thousands of other combat 
bm 

and advanced training planes, these latest types will be 


equipped with Hamilton Standard Hydromatic propellers. 


HAMILTON STANDARD PROPELLERS 


ONE OF THE THREE DIVISIONS OF 


UNITED AIRCRAFT CORPORATION 


EAST HARTFORD, CONNECTICUT 
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After months of uncertain 
negotiations with the Govern- 
ment, the airlines now have 
heen allowed, for the next 18 
months, a 65 percent increase 
over their present flying equip- 
ment—228 planes in addition 
to the 850 now in operation. 
In case of further emergency 
the lines may not get all these 
planes, or, if they do, some may 
he taken away. Nevertheless, 
issuance of the order by the 
Supply Priorities and Alloca- 
tions Board confirms the Ad- 
ministration’s recognition of 
air transport as a major link 
in the defense program. 

For the first time, under this 
nw order, substantial num- 
brs of four-engined planes 
will be available to the domes- 
tic lines, and this is regarded 
as opening a period of larger 
units for the long runs. 
Meanwhile, in order to make 
fullest use of existing pro- 
duction facilities and tooling, 
CAA probably will waive the 
new airworthiness rules which 
wuld have stopped produc- 
tin of most present airline 
equipment at the end of this 
year. Thus, the expansion will 
be accomplished at maximum 
speed with types now in produc- 
tion. 

It is known, however, that 
several new types are on the 
drawing boards. Most talked 
about is the DC-6, which is said 
to be somewhat larger than the 
DC-3, has two engines, and is 
alow wing type. Creditable 
reports are heard that high- 
wing planes are being designed, 
80 as to give more space above 
the ground for larger propel- 
lets, to absorb the power of 
igger engines. 

SPAB ruled that plane 
manufacturers may accept or- 


ders from commercial airlines- 


for 156 DC-3s; 20 four-engined 
DC-4s; and 52 Lockheed Lode- 
‘ars, This quota of new 
Planes is equal to more than 
‘wo-thirds of the airlines’ pres- 
tnt total of 350 planes. Reas- 
Ms for this generous increase 
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spAB Gives Airlines 228 Planes in 18 Months 
designed for Emergency Use by the Air Force 


are: wish of the government to 
have adequate space on the 
lines for defense cargo and 
travel; develop the transport 


system as a permanent back- 
log of pilots, planes and plane 
capacity; to expand the system 
for better postal service. 

But several restrictions are 


Press Association 


VISITORS at New York’s De- 
fense Exposition got a big thrill 
from what they thought was the 
new Sperry bombsight, shown 
above. Actually the Air Corps 
got this out of the Wright Fie!d 
Museum. It is of a very early 
vintage, and has little relation- 
ship with today’s sight. 








attached to these allocations. 
One is that the planes are to 
be designed for quick conver- 
sion to military use—that is, 
they are to have wide doors, re- 
inforced floors, and _ chairs 
easily removable. Further, de- 
livery of the planes to the air- 
lines is not to interfere with the 
output of military types. And, 
most important, the transport 
planes are to be subject to call 
by the Army at any time. In 
other words the 228 planes are 











actually on a sort of “purchase- 
loan” from the army. 

It will be noticed that the 
Lockheed Constellation was 
not included in the authoriza- 
tion to the airlines. SPAB 
took this under advisement and 
decided that work should con- 
tinue on the three now being 
built. The placement of orders 
would be taken up later. 

Orders were authorized on 
the DC-4 because the Army had 


(Turn to page 112) 




















Press Association 


WAR GAMES continue, this time in the Northeast. This is the 
latest type of “Filter Board” in use in New York City by the 


Air Defense Command. 40,000 civilians watch for 


invading 


planes, report progress to a central telephone exchange, which 
in turn passes on the information that is plotted on this board. 





THE GREAT MARTIN XPB2M-1, world’s largest flying boat, will continue to be news for many 
months. A few facts: 200 ft. wing span, weight 70 tons, four 2,000 hp. Wright engines, range 
would enable it to fly far into Europe and return to this country. Flight tests will be made soon. 
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3,775 Civilian Planes 
Built, First Half 1941 


During the first six months 
of 1941, a total of 3,775 air- 
planes for civilian use were 
produced by American manu- 
facturers, an increase of 65 
percent over the figure of 2,289 
for the corresponding six 
months of 1940. This advance 
is attributed by Donald Con- 
nolly, CAA Administrator large- 
ly to the effect of the CPTP 
program. 

Of the 3,775 total, 2,265 were 
in the 1-2 place single engine 
type of from 51-70 hp., and 
1,113 in the 71-100 hp., both of 
which are elementary training 
types. 

In the single-engine 166-225 
hp. category, which includes 
aircraft used in the CPT sec- 
ondary course, the production 
in the 1941 period was 105, 
against only 14 in 1940. Multi- 
engine output in this class rose 
from three (3) in 1940 to 25 
in 1941. 

General Connolly said that 
the production figures empha- 
sized the continued trend to- 
ward more powerful engine in- 
stallation in airplanes built for 
private use, another effect . of 
the Civilian Pilot Training Pro- 
gram on the light -airplane 
market. 


By Types 


January—June 

1941 1940 
Landplanes: 
1-2 place: 


By Weight and Engine 


January—June 








1941 1940 
Not more than 1300 lb.: 
Single engine....... 2328 1411 
1301-4000 Ib.: 
Single engine....... 1290 740 
4001-—10,000 Ib.: 
Single engine....... 22 42 
Multi-engine ....... 26 10 
10,001—25,000 Ib.: 
Multi-engine ....... 85 67 
25,001 pounds and over: 
Multi-engine ....... 5 5 
TORCIMESINGE ... 2... 19 14 
MEE Nica oars ees 3775 2289 


Army Uses Lightplanes 


Over two dozen lightplanes 
were used experimentally by 
the Army in its maneuvers 
throughout the South. The re- 
action was strongly favorable. 
At the beginning the Army was 
frankly sceptical, but by the 
end of the first week the 
“Grasshoppers” had won the re- 
spect and admiration of all who 
had watched them work. 

The Pipers, Aeroncas and 
Taylorcrafts were used pri- 
marily by the various ground 
divisions ratherthan by the 
Air Corps. . The small planes 
were used chiefly for four pur- 
poses: to direct artillery fire by 
radio, do scouting and observa- 
tion work, carry messages and 
transport personnel. After 
ground officers had accepted 
the fact that the planes were 
available, plenty of work was 
found for the Grasshoppers to 
do. 

When hundreds of radio mes- 
sages jammed the air waves, 
lightplanes made fast deliver- 


Single engine..... 2880 1786 | * x : 

‘ Multi-engine GaN 0 2!ies of important communica- 
= place: . . . . 
Single engine..... 757 +396| tions, making aerial pick-ups 

, Multi-engine Se 7 $|and deliveries as well as land- 
-17 place: . F 
Maliiaesinc ..... 65 66 | ing to deliver messages. One 

Seaplanes: , “i delivery was made to a major 
ngle engines.... / : ; = 
Multi-engine ..... 5 g;'m & euee scout wae Light 
Amphibians : planes, with engines idling, 

single engine..... 0 1 
on fen nhl 18 | were able to hover near enemy 
Total single engine 3640 2207 troop movements, count the 
‘otal multi-engine 116 82 ; j = 
tt Bo pe 14 motorized equipment, and re 
—— -| port back by radio. Officers as 
ian AO ee 3775 2289 high in rank as two-star gen- 
erals were transported from 
By Horsepower base to base—the general in 
1941 1940| question preferring a one-hour 

50 hp. and under: 
Single engine....... 10 256 
Multi-engine ....... 0 x 
—70 hp.: 
Single engine....... 2265 1496 
71-100 hp.: 

Single engine....... 1113 290 
101-165 hp.: 

Single engine....... 120 78 
166-225 hp.: 

Single engine....... 105 14 

Multi-engine ....... 25 3 
226-300 hp.: 

Single engine....... 9 21 
301-600 hp.: 

Single engine....... 18 37 

Multi-engine ....... 1 6 


601 hp. and over: 
Single engine....... 0 2 


THE PIPER YO-59, delivered to 





Multi-engine ....... 90 72 
Total single engine. 3640 2207 
Total multi-engine... 116 82 
Unclassified ....... 19 14 

NE tivieGaes cieos 3775 2289 


the C-46. This 40,000 Ib. ship 
in the U. S. It will be built in 
Buffalo. 


trip by air to a four-hour ride 
by car over congested, dusty 
roads. It was found that most 
landings were made on roads, 
rather than in emergency fields. 
The ability of the Grasshoppers 
to land on a road, taxi up to an 
ordinary filling station for gas, 
to be started and flown by one 
man, was found to be an ad- 
vantage over heavier observa- 


Washington DC:—Flight in- 
structors are being turned out 
by CPT at almost double the 
best previous rate says CAA. 

Flight instructors have been 
going to the Army, Navy, 
Canadian Air Force, and the 
airlines at the rate of 219 a 
month since June 1, as com- 


pared with the three-month 
average of only 112 a month 
previous to June 1. CAA 


student pilots have been an- 
swering defense calls at the 





rate of 916 a month since the 





the Air Corps recently. Taylor- 


craft and Aeronca are also delivering military light-planes. 


THE CURTISS-WRIGHT ARMY TRANSPORT, 





to be called 
is largest twin-engined airplane 
large numbers at St. Louis and 


tion planes that require four 
or more men to turn them 
around and get them going, as 
well as their need for high-test 
| aviation gasoline. 

Pilots who have flown big 
ships are naturally _ skittish 
about anything as light as a 
Cub, but the infantry points out 
that the same would be true of 
a motorcycle. 





CPT Doubles Rate of Graduating Instructors 
Students “‘Joining Up’’ Average 916 per Month 


first of June, well ahead of the 
previous three-month average 
of 863. A grand total of 12,- 
079 students and _ instructors 
have joined the defense effort 
since the CAA pilot-training 
program began, General Con- 
nolly stated. 

These instructors have all 
gone through the CPT ele- 
mentary, secondary, cross coun- 
try and instructor classes of 
the program and are now 
working either at the civilian 
schools where the Air Corps 
is having cadets trained, at 
schools of the Canadian Air 
Force, as active members of U. 
S. Air Corps and Navy forces, 
or as co-pilots on the nation’s 
airlines. Most of the latter re- 
place airline pilots who have 
been called by either the Air 
Corps or the Navy. 

As of March 1, a total of 
941 CAA-trained _ instructors 
had entered service; by June 1, 
there were 1,279 and by Ist of 
September, 1,916. 

By March 1, a total of 4,813 
CAA-trained students had en- 


. 





tered the military services. By 
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June 2; there were 7,403 and 
yy September 1, 10,153. 

‘In all, 65,343 students have 
enrolled in CAA pilot training 
courses, of whom 52,084 stu- 
jents have completed the vari- 
wus courses since the summer 
of 1939. Of these, a total of 
7064 have taken refresher and 
instructor courses, 38,475 have 
taken elementary courses, and 
6545 have taken the secondary 
curse. Most of the instruct- 
ors coming out of recent classes 
have come from graduates of 
previous secondary courses, 
which means that boys who had 
never flown before have been 
trained from their first flight 
yp through the intensive courses 
which have made them compe- 
tent to train others. 


President Appoints 
heronautical Commission 


Members to represent the 
United States on a Permanent 
American Aeronautical Com- 
mission were recently appointed 
by the President under a res- 
dlution adopted by the Inter- 
American Technical Aviation 
Conference held in Lima back 
in 1987. 

Following established policy 
in Latin American affairs, the 
President refrained until now 
from creating the U.S. wing of 
the commission until it became 
clearly evident that the other 
American republics were active- 
ly interested. 

Although created primarily 
to codify international air law, 
it is expected that the commis- 
sion will play an important part 
in Western Hemisphere air de- 
fense plans. 


NAA Snubs Nazis 


The Board of Directors of the 
National Aeronautic Associa- 
tion, meeting in Detroit early 
last month, was gratified at the 
management’s report of a 70 
percent increase in membership 
over the past year and in a 
sound financial position without 
outside contributions. 

Meanwhile, NAA is cam- 
palgning for establishment of 
college flying clubs as chapters 
of the NAA affiliate, the Na- 
tional Intercollegiate Flying 
Club. Also, another NAA affili- 
ate, the Academy of Model 
Aeronautics, convening in Pitts- 
burgh, laid plans to encourage 
ederal recognition of model 
building and flying as a defense 
training activity. . 

The Contest Board, headed by 
Dr, George W. Lewis, decided 
a polite refusal of a re- 
quest by the Federation Aero- 
hautique § Internationale—for- 
warded to NAA through the 
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Aero Club of Germany—to for- 
ward the helicopter duration 
record established last May. 
NAA has previously offered its 
Washington facilities for the 
safekeeping of FAI _ records 
during the war period. 

Nazis took over FAI upon 
the fall of Paris. 


No Irate Witnesses 


Washington’s aviation cir- 
cles went agog lately when word 
went out that the Civil Aero- 
nautics Board would hold hear- 
ings on a proposed regulation 
requiring all civil aircraft pilots 
and aircraft to be certificated by 
the federal government. Under 
present law, as for years past, 
pilots and planes may operate 
within their own states with- 
out a federal certificate. If the 
state in question does not re- 
quire a_ certificate, then the 
pilot and plane could sail 
around, intra-murally, with only 
the sky as a limit. 

At last comes the big day 
that all American pilots are to 
be regimented! People had 
talked about it since youngsters 
could remember. And _ what 
happened? Nothing. Just a few 
letters. of objection. No irate 
witnesses. No screams of pain. 
It just crept up, like hemlock. 


Private Flyers in CAD 


Plans for a Civil Air De- 
fense program enlisting private 
flyers into an active defense 
auxiliary under lLaGuardia’s 
Office of Civilian Defense are 
moving forward rapidly with 
an official announcement ex- 
pected as this was written. 

The “Little Flower’ has 
been keeping his plans very 
quiet in order to have all organ- 
izational details completed and 
instructional pamphlets printed 
before springing a sensational 
announcement. 

Meanwhile, the NAA has 
been busy encouraging private 
flyers to form into local groups 
ready for cooperation with La- 
Guardia when the national pro- 
gram becomes effective. Definite 
action has already been taken 
by 17 states, under the sanc- 
tion of state governments, and 
squadrons formed in additional 
states pending official approval. 


Morrow Plane 


Test flights of the new plastic 
plywood Morrow training plane 
were made October 5, with 
Vance Breese at the controls. 
A substantial production pro- 
gram is to be inaugurated upon 
completion of the flight test 
program. The factory of Mor- 
row Aircraft Corp. is located in 
San Bernardino, Calif. 
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Crime Does Not Pay 


The Norden bomb sight which the German spies stole was 
an older model, we are informed, basically different from 
the present one, which they haven’t stolen. Incidentally, 
the superiority of new American bomb sights is that they 
enable the bombardier to aim without putting the airplane 
in a straight run, which would lay it open to enemy fire. 
Incidentally, again the new “predictor” for aiming the 
guns of a tank while it is in motion, works on the same 
principle as the airplane bomb sights. 


Separate air force talk has subsided for the time being. 
Officers here are telling how the Germans send navy officers 
on tours of land and air duty, army officers to sea, air 
officers to both, etc. They are saying that war operations 
involve coordinated effort of all arms; that jealousy be- 
tween the arms is deleterious; that maybe high-up warriors 
should be neither Army nor Navy nor Air, but over-all 
war experts. Just something to think about. 


Most secret device in a war now is the plane-borne locator. 
The courses of attacking groups and defenders are again 
and again plotted to their intersection and then one or 
both groups fail to see the other. If the plane borne 
locator can be made to work it will make a great change 
in air tactics. 


The Stubblefield Award goes to the Edmund C. Heine, 
alleged Nazi spy, who admitted through his attorney, in a 
court trying 16 others, that he had forwarded a report 
to Germany saying the United States would be building 
1,000 planes a day by the end of 1941. 


Conversation with the British Embassy: “Hello, is Air Com- 
modore Thornton there please?” “No.” “Will he be in 
soon?” “No.” “Will he be in today?” “No.” “Then when 
will he be in, please?” “Perhaps tomorrow.” “Is there any 
one who could speak for him now?” “I don’t think so.” .. . 
Put that in a British accent, and try to lease or borrow 
fourteen billion dollars worth of airplanes and stuff from 
your rich cousin. How do they do it? 


North to Russia: Reports came out of the Anglo-American- 
Soviet war conference that a U. S. ferry service would be 
established between here and Siberia via Alaska. This 
was predicted in the Windsock of last August. Such a 
line seems probable if the Russians stay in the war—certain 
as a peacetime project eventually. 


The “No Show™ advertising campaign of the airlines is 
making the passengers self-conscious. Nobody wants to 
be a dirty name. Customers making reservations, with- 
out being asked, assure the airline desk they will call 
back as soon as they know for sure. 


A nice trick, if you can do it, is to fix up a “defense travel 
priority card,” and get somebody else put off the airlines 
so you can get on. It’s been tried, but it hasn’t worked 
yet, we are told. All defense officers here, and CAA, tell 
this column that no such card has been issued. 


Murder at the National Airport in Washington would re- 
kindle the 100-year-old controversy over whose land it is, 
under whose jurisdiction. Meanwhile, you can’t get a 
drink out there till they decide whether Maryland or D. C. 
should issue the license. 
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(Continued from page 109) 
already taken over the original 
airlines’ order for 61, and 
Douglas had tooled up a pro- 
duction line, which has nearly 
completed the first ships. The 
20 for airlines are in addition 
to the Army’s 61. The original 
DC-4 was flown around the 
country, and sold to Japan, 
where the little men cracked it 
up. Then a smaller plane was 
designed, which is the one now 
in production. 

The CAB time limit on air- 
planes that do not meet the 
“04.” airworthiness require- 
ments, in effect, says that such 
planes cannot be bought and 
put into operation after the 
first of the coming year, and 
that they cannot be flown after 
the first of 1946. But if the 
Board suspends this ruling, as 
is now indicated, all present 
types can be bought and flown 
until further notice or until 
such new date as may be set. 
Of course the CAB regulations 
do not affect planes for the 
Services and for export. 

The 04. performance specifi- 
cations deal with all flying char- 
acteristics: time and length of 
take-off, landing, approach, 
control, trim, etc. One of the 
main considerations of the 
Board, in writing the rules, was 
to get a plane that would con- 
tinue safe flight, with one, in- 
operative engine, in any cir- 
cumstances. Another aim was 
to get a plane in which there 
never would be any deceptive 
stick force, or lack of it, at 
various speeds and near-stalls. 
Ship should stall without roll- 
ing, or excessive pitching. CAB 
wanted to open the way for 
three-wheeled  undercarriages, 
too; the old low landing speed 
made the two-wheel type al- 
most mandatory. Of course 
part of those regulations can be 
retained and others changed for 
the duration. 


Pipers on Mail Line 


Light planes will be used for 
the first time for regular sched- 


uled air mail service—four 
Piper Cub Cruisers recently de- 
livered to the Dominican Re- 
public. 

Selected by Col. C. A. Me- 
Laughlin of the Dominican 
Army, it is understood that the 
ships will be used to operate 
out of restricted airports in 
sections of the country where 
ground travel is slow and un- 
certain. Exact routes have not 
been disclosed. 

With 25-gallon gasoline ca- 
pacity allowing a range of 450 
miles, the planes will carry mail 
only. Removal of the rear seats 
and installation of a_ special 
cargo bin will allow a 340-pound 
mail load. 
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Marshall C. Hoppin, superintend- 
ent of airways in Alaska since 
1939, is appointed manager of the 
new CAA Region VIII—Alaska. 


Walter J. Moxom takes over two 
jobs at LaGuardia Airport—senior 
meteorologist and acting regional 
director of Weather Bureau’s new 
region No. 


L. A. Smith replaces W. T. Chil- 
dress as treasurer of McDonnell 
Aircraft Corp. and continues as 
comnptroller and secretary. Edgar 
E. Band is elected a director. 





Henry L. Enight, formerly attor- | 
ney examiner of CAA, joins the 
Aeronautical Chamber of Com- 
merce. | 


Peter Altman of Vultee is SAE 
nominee for Vice-Pres.—Aircraft; 
and C. F. Bachle of Continental 
Aviation & Engineering is nomi- 
nee for Vice-Pres.—Research. 


Donald G. Dunn, sales promotion 
and advertising manager of 
Reynolds Metals is appointed as- 
sistant to Vice-Pres. J. Louis 
Reynolds. 


Maj. Gen. Adna R. Chaffee, who 
died in August, is honored by War 
Dept. by naming of new camp near 
Fort Smith, Ark., ‘Camp Chaffee.” 


| Maj. Gen. Frank M. Andrews 





N. B. Rader named San Francisco 
District traffic manager for UAL 
as _ successor to S. A. Stimpson. 
Following his resignation, Mr. 
Stimpson said he would announce 
his future plans later. 


Charles Froesch, chief engineer, 
EAL is elected to represent the 
air lines on the Council of the In- 
stitute of Aeronautical Sciences, 
succeeding Ralph Damon, now 
pres. of Republic Aircraft Corp. 


W. F. English, formerly assistant 
to v.p., is appointed assistant 
v.p., TransCanada. 


Time is sending its air 
edition to Iceland by U. 
patrol plane. 


express 
S. Navy 


Lt. Eugene F. Zimmerman, USNR, 
Aviation Department, Shell Oil, 
goes on active duty with the new 
Production Section of the Bureau 
of Aeronautics. 


Grove Webster, chief 
Civilian Pilot Training 
since 1938, resigns to 
aviation business. 


Corrington Gill is named by 
Mayor LaGuardia as deputy direc- 
tor in charge of operations of the 


of the 
program 
re-enter 





Office of Civilian Defense. 


Kendall G. Hathaway replaces 
Robert M. Love as president of 
Inter City Aviation. Mr. Love re- 
mains chairman of the board. 


is 
of Lieut. Gen. 
Defense 
Canal 


advanced to rank 
as head of Caribbean. 
Command and the Panama 
Dept. 


Capt. Gill Robb Wilson, director 
of Universal Air Freight Corp., 
was guest speaker before Women’s 
Traffic Club of N. Y. on Oct. 14. 


J. Alden Rigdon is appointed gen- 
eral manager of Aircraft Plywood 
Div. of Goshen Veneer Co.. 
Goshen, Ind. 


J. S&S. 
Stewart-Warner, 
Director of Priorities of 
charge of operations. 


EKnowlson, president of 
is named Deputy 
OPM, in 


John Brooks, asst. production mer. 
in charge of customer contacts at 
AC Spark Plug Div. of General 
Motors, is loaned to the British 
Purchasing Commission as an 
adviser on planning and produc- 
tion. 


Ralph P. Bell, director general of 
aircraft production for Canada, 
was chief speaker at National In- 
dustrial Advertisers Assn. con- 
vention, 


Reay Jones and Ed M. Lepper 
of TWA are promoted respectively 
to assistant personnel manager 
and system chief clerk. 

Charles L. Nielson is appointed 
assistant controller of Fleetwings, 
Inc., assisting I. S. Wilson. 


A. D. McLean is named Controller 
of Civil Aviation in Canada, 


Assistant Secretary of the Navy 
for Aeronautics Artemus L. Gates 
will have a personal flag similar 
to that of the Secretary of the 
Navy, except the design will be 
in red on a white field, and will 
have the same personal honors as 
the Assistant Secretary of the 
Navy. 


EK. Craig, test engineer 
killed in a bomber crash on June 
2, is honored by War Dept. 
through naming of Craig Field at 
Selma, Ala. 


Bruce 


Capt. John S. Delano, president of 
American Pilots Association, is 
elected to his fifth two-year term 
in that office. Capt. Robert Mc- 
Bride is reelected vice-pres. 


G. Hall Roosevelt, who died in 
September, was an instructor of 
pursuit-plane flying in the World 
War, first at Gerstner Field, La., 
and later in Florida. He designed 
an early successful pursuit plane 


WHEN YOU PARK your private plane at John Groves’ Wash- 
ington Airport you get a free scooter ride with your baggage 
to the terminal. There is no charge for landing but you pay 
$1 for overnight parking privileges. Radios are necessary. 


and taught many y 4 
| pursuit craft. 7 fly 
| 

| Maj. Gen. Gerald c. 

signed to command the Nand be 
land Base Command, Succeeding 
Brig. Gen. Henry W. ‘Harmg at 
will command the Air Base a 
Pendleton, Ore. 


ie > Roosevelt is t; ci 
instruction in aerial nayj é 
Kelly Field, and upon Conan 
- December, will be entered jn _ 
the aircraft observers’ co : 
Brooks Field. ~ at 


Dr. Howard K. Edwar 4 
pointed director of the aero ee 
cal department of Eastern Air 
Lines, and John C, Ray is named 
Superintendent of the motor de- 
partment at Miami. : 


Walter Innes, Jr. is elected 
man of the board of Aircraft Game F 
ponents. 


Jack Fontaine, recently chief 
neer of the Stinson Division, 
over the important post of chief” 
engineer of Vultee Aircraft at 
Nashville. Alex Tsongas is ap- 
pointed acting chief engineer of 
Stinson Division. Chief engineer 
E. G. Bruce heads the newly com. | 
bined aerodynamics, _ structures 
and general research departments 
as chief research engineer, 


engi- 
takes 


G. H. Macomber, asst. traffic man- 
ager for United Air Lines, wag 
named national aviation chairman 
for the U. S. Junior Chamber of 
Commerce, 





| A. Ross Miller is made director of 
plant protection for North Ameri- 
can Aviation. 


Arthur W. Nelson, Army pilot, is 
added to the flight research staff 
of Bell Aircraft. 


Don H. Revell has been made gen- 
eral factory manager of Fairchild 
Aviation; A. 8S. Blumenthal, gen- 
eral factory superintendent; Phil 
I. Harr, production manager; and 
Louis Fahnestock quality and 
liaison engineer. 


Coolidge Sherman is named east- 
ern sales manager of Allegheny 
Ludlum Steel. 


James W. Parker, vice-pres. and 
chief engineer of Detroit Edison 
Co., is elected president of Ameri- 
can Society of Mechanical Engi- 
neers, 


John F. McKernan, recently in the 
production division of OPM, re- 
turns to Western Electric as man- 
ager of defense program planning. 





George IL. Price, formerly with 
Bell Aircraft, goes to Los Angeles 
West Coast representative of 
Engineering Co. 


as 
| General 
| Ray P. Tennes is elected chairman 
of the board of Shafer Bearing 


Corp. 


elected 


Neumiller is 
Tractor 


Louis B. 1 
of Caterpillar 


president 
Co. 


James L. Goddard takes on indus- 
trial relations department of 
Plomb Tool Co., Los Angeles, Calif. 


Charles Cresswell, for 20 years 
Chief Army Inspector at Boeing, 
is transferred to Douglas. 


E'mer Eggleston, Robert Zerr and 
Thomas Endres receive 20-year 
service pins from Boeing; 

Fourmont receives 15-year emblem. 


E. O. Cocke, appointed sales mer. 
of TWA at Kansas City, is_ suc 
ceeded as regional mgr. at Pitts- 
burgh by C. E. McCollum, who is 
succeeded by Louis Marechal 





Philadelphia traffic mer. 
Smith is appointed district man- 
ager of newly created Honolulu 
territory. Luther Hoffman is ap- 
pointed electrical engineer. 


the sales 
Autogiro 
factory 


Leslie B. Cooper joins 
department of Kellett 
and H. D. Guy joins as 





superintendent. 
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BLACK AND WHITE PRINTS 


Save you 


and MONEY 


TO MISTAKES IN READING 


r ) 


Wo VARIATIONS IN QUALITY 


TIME, TROUBLE 


Any man who uses black and white 
prints will find important savings of his 
own time and energy with Dietzgen 
Directo prints. Besides this, there are im- 
portant savingsin other directionsas well. 

Dietzgen Directo prints have blacker, 
denser lines, and whiter, clearer back- 
grounds. They are easier to read, and 
reading is more accurate. There is less 
chance of any mistakes, less chance for 
mental upsets. Directo prints are more 
permanent than any black and white 
print you have seen before. They serve 
you longer, save you the trouble, cost 
and time of making new prints prema- 
turely. Your operator doesn’t have to 
worry about variations in development 
speed. Directo prints are of uniformly 


high quality always and Directo paper 
is faster than your operator can work. 
Still another important saving: the de- 
veloping solution won’t deteriorate. You 
don’t have to clean your machine daily, 
don’t have to rebottle the solution. 
Simply leave the solution in the machine 
and add to it as it is used up. No dis- 
coloration, smearing or fading. 

And this unique and exclusive Dietz- 
gen process uses all domestic chemicals. 
A dependable source of supply is assured, 
and you can depend on always getting 
highly satisfactory results. Try Directo 
prints and see the savings at once. A 
postcard will bring you a -DEMON- 
STRATION of all these points of supe- 
riority ... without cost, fuss or obligation. 


EUGENE DIETZGEN CO. 


Chicago * New York © Pittsburgh © San Francisco ¢ Milwaukee 
Los Angeles © Philadelphia ¢ Washington © New Orleans 
Dealers in All Principal Cities 
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A Never-ceasing Flow of M-R-C BEARINGS to the 
Three Divisions of Curtiss-Wright— 


Airplane Division. . . . . . Airplanes 
Buffalo, N. Y. 

Propeller Division. . . . . . Electric Propellers 
Caldwell, N. J. 

Wright Aeronautical Corporation. Engines 
Paterson, N. J. 


MIARLIN-ROCKWELL CORPORATION 


Executive Offices . . . Jamestown, N. Y. 
Factories at Jamestown, N. Y. and Plainville, Conn. 





New Roller Bearing of ad- 











vanced design developed by ~ , 
M-R-C for use on crankshafts - = ~, ~ “ ’ 
of aircraft engines. Wright- , 7 |} & 4 & & & - 
| Aeronautical and other prom- NS o : : ; : 
inent engine manufacturers °*sS ®, “a ~ 


© >) & & x) >) & % 
M-R-C “stacked” blade ® a a f 
bearing is one of many differ- " & & Se « © Y > ; 
ent M-R-C bearings used in ° : : ° 
the Curtiss Electric Propeller, 
and is capable of carrying a 
thrust load of over 200,000 
pounds. This bearing was 
especially developed by : ~ 

: x $ 


use this type of M-R-C Roller 
Bearing. 
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. M- R-C in close collaboration 








AVIATION DEFENSE 





es 


irmy and Air Force 
“Hefend’” East Coast 


The Eastern Seaboard from 
Boston to Norfolk witnessed the 
frst active test of a permanent 
gystem of air defense that is be- 
ing worked out for the entire 
United States when the first Air 
Force Air Defense exercise was 
held October 9-16 with civilian 
observers joining with Army 
planes and anti-aircraft regi- 
ments in routing a mock enemy 
air raid. 7" 

The system envisions “a pro- 
tective blanket of steel and light 
that could be thrown over met- 
ropolitan centers” in case of at- 
tack from the air. 

The entire area was divided 
into regions with Information 
Centers in 6 of the large cities 
and Filter Centers—where pre- 
liminary reports were collected 
—in additional strategic loca- 
tins. These were under the 
Interceptor Command. 

Both 3-inch gun batteries and 
37 mm. anti-aircraft guns were 
scattered throughout the area, 
with searchlights located nearby 
ready. to spot “enemy” bombers. 
The military forces were aided 
by almost 40,000 civilians of 
the Aircraft Warning Service, 
leaving scarcely any area of 
the skies unwatched, all linked 
by an intricate communications 
net which required only about 
50 seconds of elapsed time be- 
tween observations in the field 
and the Operations Board. 

About 400 planes of all com- 
bat types travelled close to a 
total of 2,000,000 miles over the 
1800 Observation Posts. Civilian 
observers, when a plane was 
spotted, phoned its type and di- 
rection of flight in to the filter 
centers where the course of the 
Plane was plotted on maps, the 
information centers notified, and 
orders issued through the op- 
tations board to defending 
fighter squadrons, anti-aircraft 
and searchlight batteries and 

n barrages. 

The maneuvers were held un- 
der the direction of Maj. Gen. 
Herbert A. Dargue, Commander 
of the First Air Force operat- 
mg in the Northeast as part 
ithe Air Force Combat Com- 
| Mand under Lt. Gen. Delos C. 
Emmons. 


‘Republic Bars Field 


At the request of Republic 
Aviation Corp., the CAA has 
sted an order closing its fly- 
ig field at Farmingdale, Long 
land, to private and casual 

; Republic explained the 
ation was necessitated because 
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International News 


WORLD’S LARGEST non-rigid airship, built by Goodyear at 
Akron, is shown following the Navy acceptance flight. The ship 
is the first of six, is 246 ft. in length, will be equipped with 
machine guns, torpedoes and depth charges. Cost is $325,000. 
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Center, headquarters of which 


it is busy throughout the day- 
light hours testing P-43 Lancers 
and P-47 Thunderbolts for the 
Army Air Forces, production 
of which has increased several 
hundred percent in_ recent 
months. 


PAA Transports 
Army Engineers 


| The largest mass movement 
|yet undertaken by commercial 
|air transport was begun in early 
|October by Pan American Air- 
ways which is transporting 727 
Army technicians from the U.S. 
to the Canal Zone over the com- 
ing three months. 

Through arrangements with 
the Army Corps of Engineers, 











AN AIR CORPS TRAINING CENTER is not just one field. This 
map shows the widespread activities of the Southeast Training 


is at Maxwell Field, Alabama. 


the movement is being carried 
out by the addition of a spe- 
cial section to PAA’s regular 
daily service between Browns- 
ville and the Canal Zone. De- 
tailed transportation schedules 
have been worked out so that 
the skilled workmen will ar- 
rive as their services are needed 
on various Army projects, par- 


| ticularly the duplication of the 


Canal locks. 


40 mm. Bofors AA Gun 


Fast firing, rugged, capable 
of being aimed in any direction 
from straight up to 5 degrees 
below horizontal, the new 40 
mm. Bofors automatic field gun 
is the Army’s deadly defensive 





weapon against low-flying air- 
craft. 

The rate of fire is 120 to 140 
rounds per minute, but usually 
the bursts are only four or 
five rounds, after which cor- 
rections in aim, if necessary, 
are made. Reflection sights 
make it possible to track the 
enemy aircraft and keep up 
point blank fire. With a muz- 
zle velocity of 2,850 feet per 
second, the projectile can be 
fired in a virtually straight 
trajectory up to 3,280 yards. 
It has a maximum range of 
11,000 yards, horizontal. 

Its sensitive nose fuze will 
go off if it hits even the thin 
fabric of an airplane wing, ex- 
ploding the charge in 15/10,000 
of a second. If the projectile 
misses its mark, it explodes 
automatically in the air. 


Bomber Commands 
Formed 


Creation of four bomber com- 
mands—one for each of the four 
air forces—substantially com- 
pletes the organization of the 
new semi-autonomous Army air 
service. Combat side of the 
Army Air Forces is divided 
into four air forces, each as- 
signed to one quadrant of the 
country. Each air force is 
made up of an interceptor com- 
mand responsible for downing 
enemy bombers, a support com- 
mand to cooperate with ground 
troop operations, and one of the 
new bomber commands to carry 
out independent missions. A 
fifth support command is at- 
tached to the Armored Force. 

The bomber commands take 
the place of the old bombard- 
ment wings. 


TWA Trains Crews 
For AC Ferry Command 


Training of four-engine air- 
craft crews for service with the 
Air Corps Ferrying Command 
is undertaken by Transconti- 
nental and Western Air, under 
a contract with the War De- 
partment. 

Training will be at the con- 
tract flying school of TWA at 
Albuquerque, New Mexico. Un- 
der the contract the cost of 
instruction is not to exceed 
$599,760. 

Five-man crews, consisting of 
a pilot, co-pilot, navigator, 
flight engineer and radio oper- 
ator, chosen from the person- 
nel of the Ferrying Command 
will receive a month’s training 
to qualify them for operating 
the big planes. 
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» This is quite natural as leaders generally build more and e 
consume greater quantities of materials. After a time, if raw : offci 
materials cannot be kept flowing into receiving rooms, there pr 
is bound to be a change in production methods and material ca ¢ 
specifications. _ 
> For the past few weeks our engineering and production of : Pp 
light aircraft engines has heen stream-lined to meet current 7 in th 
control of material production and at the same time produce ie = 
a better air-worthy product. - pron 
ship 

> The policy of Continental Motors Corporation has always og 
been to “Keep on building better.'' Therefore, it is utterly = ports 
impossible to think of substituting inferior materials in order se - 
to maintain high production schedules. On 
: of a 
>» Many of our good customers are confronted with the same 7 py 
problem and understand our position. And as a result they bs end 
realize the high standard of quality in Continental Red Seal is teen 
Engines is being maintained. peer <2 
from 
> Some purchasers of planes due to this period of change boae plane 
have made deviations in their orders to take what was avail- “at tee 
able. Insofar as Continental is concerned, we are sorry we . again 


were not able to serve any customers that could not get their 


desired delivery. 


__» At this time we are happy to announce that we are once 
~~ again on regular production schedule and that every engine 
_~ part is the same high quality of material and workmanship 

that is responsible for making “Red Seal Engines" famous. 
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plane Exports Shift 
Towards Heavy Types 


Although the number of 
planes being shipped to the 
British dropped steadily after 
April, dollar value and pound- 
age has been rising. In April, 
neatly 600 ships went overseas, 
while in July—the last month 
for which official figures are 
available—only 360 planes were 
shipped, with a total value of 
$33,529,000. 

What is happening, of course, 
is that our bomber production 
is going to Britain, and, as total 
output increases, the number of 
planes as well as tonnage will 
begin rising again. It is un- 
officially estimated, in fact, that 
August exports were probably 
close to 500. Deliveries to Rus- 
sia of light types will probably 
raise the September figure even 
farther, perhaps to 700. 

Meanwhile, more and more 
of our aeronautical exports are 
in the form of finished planes. 
Last spring large quantities of 
engines (a thousand in March), 
propellers, and parts were 
shipped. By July shipments of 
crated engines were down 
298, worth $3,838,000 and ex- 
ports of propellers had all but 
disappeared, dropping to $764,- 
000. 

Only an insignificant portion 
of airplane exports have yet 
been handled under lease-lend. 
As of the end of August, lease- 
lend shipments amounted to fif- 
teen or sixteen heavy bombers, 
a score of trainers, and some 
of the transports taken over 
from the airlines. The 2,700-odd 
planes shipped to Britain be- 
tween passage of lease-lend and 
the end of August were applied 
against existing British con- 
tracts and are being paid for 


|out of British assets 


to | 





in this 
country. 

Of the more than two billion 
dollars provided for aeronauti- 
cal products in the first seven- 
billion lease-lend appropriation, 
about $1,300,000 has been allo- 
cated to financing the expanded 
1eavy bomber program, of which 
nearly a billion is now under 
contract. Rest of the money 
is scattered thinly over lighter 
types of craft, spare parts, en- 


|gines and propellers, and mis- 
'cellaneous equipment. 


The second lend-lease appro- 
priation includes only the com- 
paratively insignificant sum of 
$685,000,000 for aircraft. This 
will be used in the main to pick 
up deliveries to Britain of 
lighter types as the present con- 
tracts run out. 


Intercontinent Busy 


The new Intercontinent plant 
at Miami will employ 1600 men 
by the end of next month, most 
of whom were recruited locally. 
The firm is doing sub-contract- 
ing for Vultee and for other 
manufacturers. Backlog now is 
over $5,000,000. Many of its 
employees are men who had re- 
tired and gone to Miami to re- 


lax in peace, but who have 
wanted to get back into the 
harness again. Several hun- 
dred _ skilled craftsmen have 


been recruited from these older 
men. 


New DeLuxe Cruiser 


Largest ship of the Piper 
line, the DeLuxe Cruiser, has 
been announced by Piper Air- 
craft Corp. to meet growing 
need of a low cost 3-passenger 
private plane. 


While primarily the same air- | 





plane as the Piper Cruiser, the 
new DeLuxe model has been im- 


proved in appearance and 
comfort. Most noticeable im- 
provement is 2-tone paint 


design featuring a hand rubbed 
finish. Standard equipment in- 
cludes dual ignition, engine 
starter, oil radiator, parking 
brake, dual hydraulic brakes, 
dual controls, navigation lights, 
battery, full swivel tailwheel, 
4-ply tires and compass. Ship 
is powered by either Conti- 
nental 75 or geared Lycoming 
75 hp. engines. Gasoline capac- 
ity is 25 gal., giving ship a 
cruising range over 450 mi. 


Plans for the merger of Lockheed 
Aircraft Corp. and its 50 per- 
cent owned subsidiary, Vega 
Airplane Co. were announced 
October 10 in a point statement 
issued by the two companies. 
The plan contemplates issuance 
of one share of Lockheed stock 
for each three shares of Vega 
stock. 

Lockheed has_ subcontracted 
to Vega a large order for manu- 
facture of bombers for the 
British Government. This con- 
tractual and other considera- 
tions make it desirable that the 
Vega name and identity be pre- 
served. Therefore it is expected 
a new subsidiary wholly owned 
by Lockheed will be formed to 
carry on the business of the 
present Vega company. 

Plan of the merger has been 
mailed to shareholders of both 
companies. It must be approved 
by the holders of not less than 
two-thirds of the outstanding 
shares of both companies. 

Curtiss-Wright Corp. declared 
a dividend of $1 a share on the 
common stock payable Oct. 30. 
An initial dividend of 50c a 
share was paid Dec. 14, 1940. 





Profit Limits 
Under Study 


Some new form of profit lim- 
itation on defense contracts will 
probably emerge from the in- 
vestigation of defense profits 
undertaken by Representative 
Vinson’s naval affairs commit- 
tee and the public hearings 
which are to start this month, 
but few observers in Washing- 
ton see any chance for immedi- 
ate passage of the drastic profit- 
limit bill which Vinson intro- 
duced this month. Vinson’s 
bill would limit profits to seven 
percent of cost on any defense 
contracts —including sub-con- 
tracts and any other contracts 
that the President decides are 
defense contracts. Cost is very 
strictly defined—excluding, for 


instance, dues, entertainment, 
and publicity and advertising 
expenses. 


Something like the Vinson 
bill may however get serious 
consideration in future months. 
It is possible however that any 
legislation finally passed will 
affect all business rather than 
subjecting defense business to 
special burdens. Most likely oc- 
casion for passage of really stiff 
profit controls next year will be 
if administration plans for vol- 
untary control of wages break 
down and it proves necessary 
to legislate wage ceilings. This 
would build up irresistable pres- 
sure for like limits on profits. 
Correspondingly, the adminis- 
tration right now will probably 
frown on really drastic profit 
limits for fear it would result 
in wage legislation. 


On the heels of recent “wage 
stabilization” action by major 
Southern California aircraft 





GROUP OF AVIATION EDITORS AND WRITERS who visited 
blants of Bell Aircraft to see the latest methods of Airacobra 
production. This photo was taken following a formation demon- 
stration flight of three Airacobras at Niagara Falls Municipal 
Airport where the new’ Bell plant is duplicating the Buffalo 


plant production of P-39’s. Pres. 


Lawrence D. Bell (fr. center, 


black hat band), and other executive personnel of the company, 
including O. M. Woodson, ass’t gen’l mgr.; Rob’t J. Woods, ch. 
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design eng’r; Capt. Harry Collins, v.p.; Lester Benson, factory 
mgr.; Albert Hapke, adv. mgr. Arrangements of tour were under 
the able direction of Fred R. Neely, Washington representative 


of Bell and Walter Bonney, public relations. 


Included in the 


Washington delegation were Lt. Col. Arthur I. Innes, Air Corps 


information section, 


and Lt. Col. 


Lovett, War Dept. public 


relation branch. Editors of all eastern aviation magazines were 
present as well as most eastern aviation writers. 






























































builders a similar move has 
been made by Gilbert G. Bud- 
wig, president of Aircraft Com- 
ponents, Inc., of Van Nuys, 
Calif. Budwig’s firm has granted 
wages which match the new air- 
craft scale at all points. But 
whereas the prime contractors 
can pass their added wage costs 
on to the government in many 
cases, there is no such provision 
to cover higher wage costs to 
sub-contractors. In the face of 
this situation Budwig is seeking 
to establish a precedent by ask- 
ing to be re-imbursed by the 
prime contractors for his higher 
labor costs. All regular invoices 
for completed orders are accom- 
panied by another invoice stat- 
ing the added labor cost due to 
the new wage scale. All sub- 
contractors are watching the 
situation closely since no pro- 
vision has been made to date to 
protect them against loss re- 
sulting from higher wage de- 
mands brought about by the 
stabilization effort on the part 
of the prime contractors. 


Northrop Aircraft, Inc., cele- 
brated the second anniversary 
of ground breaking for its 
Hawthorne, Calif., plant by 
comparing the present backlog 
of $75,000,000 with the previous 
condition of no backlog and no 
factory just 24 months ago. 
Northrop is now said to hold 
large contracts for a _ sensa- 
tional new type flying wing 
military plane, to be built in 
several models, but no informa- 
tion has been permitted for re- 
lease by the War Department. 


Facilities of the Harlow Aircraft 
Company, Alhambra, Calif., 
have now been made available 
for sub-assembly work for other 
aircraft firms, according to 
E. M. Allison, president. Har- 
low is currently in production 
on the PC5-A tandem trainer of 
all-metal type and also has un- 
der development a larger metal 
training plane to be introduced 
shortly. 


ASSEMBLY LINES 


By Robert Colbora 


September production of 1914 
planes surprised everyone by 
surpassing August’s’ 1,854- 
plane output. A gain of sixty 
planes may not look impressive, 
but it must be remembered 
that September had three fewer 
working days and that August 
figures were inflated by some 
100 ships substantially com- 
pleted the previous month. Al- 
lowing for these factors, daily 
productivity in September reg- 
istered a 2 percent gain over 
the preceding month, as com- 
pared with a 0.6 percent July- 
August gain on the same basis. 
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FAIRCHILD AIRCRAFT dedicated a new plant adjacent to the 


Hagerstown airport recently. 


Many notables were present 


including, left to right, Sherman M. Fairchild, Armand Thieblot, 
Air Commander R. O. Jones, Air Marshall Roderic Hill, the late 
F. A. Galligan, J. Cariton Ward, Jr. 





FOUR EXECUTIVE POSTS at the Glenn L. Martin Omaha 


plant are filled by, |. to r.: H. 


G. Klemm, chief engineer, C. B. 


Hamlin, chief inspector, L. R. Scafe, vice pres. and gen. mgr., 
H. M. Shealey, factory supdt., and W. O. MacArthur, comptroller. 


Output total for the year to date 
is 12,651 and the year’s total 
will substantially exceed the 
18,000 units estimated in Janu- 
ary as the best that could be 
expected. 


August set engine as well as 
plane production records. In 
that month about 2,700 engines 
of combat sizes were turned out, 
of which some 700 were liquid- 
cooled; perhaps 500 of these 
were exported (exclusive of 
those on exported planes). 
About 1,200 smaller engines for 
trainers and tanks (which use 
airplane engines) were built, 
bringing total horsepower out- 
put to about 4,500,000. A year 
ago horsepower output was 
1,500,000 and two years ago 
500,000. By companies, Pratt 
& Whitney and Wright Aero- 
nautical were running about 
even in August, with production 
of 1,700,000 hp. and 1,780,000 
hp. respectively, while Allison 
produced some 927,000 horse- 
power. 


Engine manufacturers, as far as 
floor space is concerned, have 
about completed their scheduled 
plant expansion, with better 


| than 10,000,000 sq.ft. in opera- 
tion. Further increase in pro- 
duction, to an estimated 12,500,- 
000 hp. in mid-1943, will come 
|from additional facilities in 
|existing plants and, even more, 
|from aircraft engine production 
|under license by auto manufac- 
| turers, a phase which is now 
| just beginning as Ford works 
|into production on Pratt & 
Whitney engines. 


| Aircraft industry next year, as 
|a result of curtailment of autos, 
| will be second largest in the 
country, smaller only than steel, 
says Assistant Secretary of 
Commerce Hinckley. Between 
1938 and next year labor force 
in the industry will have in- 
creased ten times and output 
nearly thirty. Tripling of labor 


productivity marks the _ shift 
towards mass production. 
Boeing, for the past couple 


months, has been hiring men at 
about a thousand-a-week rate, 
has its payroll well past 20,000. 


Floorspace in the industry, ex- 
clusive of facilities in auto 
plants, totalled 44,171,000 sq.ft. 
|'on Sept. 1—up nearly 2,000,000 

















ft. from the preceding month 
Some 251,000 employees worked 
more than 58,788,000 man hours 
in August. ‘ 


Statistics on Martin’s big Nayy 
patrol bomber, the XPB2M.i 
were released for the first time 
when it went through its final 
strength tests. The 70-ton ship 
has a 200-ft. wing span, a 117. 
ft. hull length, and is powered 
by four Wright Duplex Cyclone 
2,000-hp. engine.  Forty-foot 
wide stabilizers carry a double 
tail. 


Strength tests of the XPBoy 
cost about $100,000 and ip. 
volved, at the extreme loading, 
flexing the wing tips six feet 
upward. 


Martin's big ship should not be 
confused with the PBM-2. This 
is a 20-25 ton twin-engine ship, 
a later version of the PBM on 
which production was completed 
a couple of months ago. Large 
orders have been placed on the 
PBM-2 and deliveries should be 
started soon, rising gradually 
to a rumored one-a-day rate. 


Mass production model of the 
Boeing Flying Fortress, the 
B-17E, is now being delivered. 
It’s heavier, five feet longer, 
and more powerfully armed 
than the earlier versions. Most 
noticeable change is the greater 
stabilizer area. 


Consolidated claims to have set 
a record, in September, by de- 
livering in one day $1,761,000 
worth of heavy bombers and 
flying boats. This would prob- 
ably be 6-8 ships. 


Netherlands Indies have ordered 
about 200 North American 
medium bombers, B-25. 


Jacobs Aircraft Engine Co. is 
building a $13,056,327 aircraft 
parts plant at Pottstown. 


Bendix Aviation Corp. gets an 
increase of $11,816,000 for ad- 
ditional facilities for plants at 
East Orange, Bendix, and Little 
Falls, New Jersey, Philadelphia, 
Rochester, and Baltimore. This 
is an increase of an_ original 
Defense Plant Corp. authoriza- 
tion of $11,500,000 for the 
Eclipse-Pioneer Division. 


Bell Aircraft Corporation, Buf: 
falo, is building an $8,456,175 
plant at Wheatfield, N. Y.; price 
includes machinery and equip- 
ment for production of aircraft 
and parts. 


Chicago Pneumatic Tool Co. 
takes over the Garfield, N. J. 
plant of the Champlain Corp. 
for the manufacture of MY 
draulic equipment used on mili- 
tary and naval planes. 
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y-Ray at NAA 


Installation of an x-ray 
photo-template duplicating sys- 
tem in the Inglewood plant of 
North American Aviation, Inc., 
has been announced by J. S. 
Smithson, works manager. Be- 
lieved superior to other tem- 
plate duplicating methods, the 
y-ray system reproduces metal 
templates, the lines for Mason- 
ite dies, or the profiling ma- 
chines. The system will produce 
either positive or negative prints. 
Template designs are scribed 
on a metal sheet coated with a 
quorescent lacquer. The lay- 
out is then subjected to the 
x-ray, Which causes the fluores- 
cent lacquer to glow. A sensi- 
tized surface placed against the 
master pattern and held there 
by a vacuum pressure arrange- 
ment, will react to the lacquer 
glow, but reproduce the dark 
lines where the lacquer has 
been scribed. The process is 
said to be foolproof with re- 
spect to accuracy and also is 


believed faster and cheaper 
than various other methods 
which have been used for 


template duplication. 

North American expects this 
new method will speed produc- 
tion considerably. 


In Unity Is Strength 


Announcement has been made | 


of the formation of the Uni- 
versal Molded Products Corp. 
which has acquired the assets of 
Monocoupe Aeroplane and En- 
gine Corp.; Bristol Aircraft 
Corp., and the entire stock of 
the Bristol Aircraft Products, 
Ltd., of Canada. 

The new company, which will 
manufacture plastic bonded 
molded veneer products, has as 
its officers Eugene A. Hults, 
president; Thomas H. McKoy, 
Jr, chairman of the board; 
Charles C. Lineoln, Jr., vice 
pres.; Robert L. Reed, secretary. 

Clare W. Bunch is vice pres. 
in charge of the Orlando plant, 
formerly Monocoupe, which will 
function as a separate division, 
as will Bristol Aircraft of Bris- 
tol, Va. Control of the corpora- 
ton rests with Arthur E. Pew, 
Jr., and his associates of Phila- 
delphia. 


Although North American Avia- 
tion is already operating a plant 
at Dallas, Texas, and will soon 
open another at Kansas City, 
the engineering and manage- 
ment headquarters remains at 
the parent plant in Inglewood, 
Calif. To accommodate greatly 
‘xpanded engineering opera- 
Hons resulting from the en- 
larged manufacturing program, 
anumber of new buildings are 
being erected at the Inglewood 
blant. These include a new en- 
gineering building to accommo- 
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date a 100 percent increase in 
engineering personnel, an elab- 
orate wind tunnel installation, 
and an advanced production 
building. Total new construc- 
tion is 180,000 sq. ft., bringing 
the Inglewood plant area to 
1,234,000 sq. ft. 

The wind tunnel unit will be 
75 by 171 ft. in floor area and 
stands 30 ft. high. An air blast 
of 320 m.p.h. will be driven 
through the tunnel by a 19-ft. 
five bladed propeller driven by 
a 1,250 hp. synchronous motor. 
The tunnel, of single return 
flow type, will have a rectangu- 
lar throat 11 ft. wide and 7# ft. 
high. 

Machine facilities to be in- 
stalled in the advance produc- 
tion building will represent a 
150 percent gain over present 
equipment. 


Harvill Aircraft Die Casting 
Corp., Inglewood, Calif., has ex- 
panded production facilities 
through installation of addi- 
tional die casting machines, 
bringing the total in service 
to 42, turning out more than 
50,000 die cast parts daily, of 
aluminum, magnesium and 
bronze alloys. Henry L. Harvill, 
pres., has also announced that 
the Harvill die casting machine, 
heretofore restricted to use by 
the Harvill company, has now 
been placed in production and 
offered for sale in a number of 
sizes. 


Despite recent blanket wage 
increases granted by practically 
all Southern California aircraft 
companies, the labor picture 
continues to be clouded by fur- 
ther wage demands. At this 
writing the threat of a strike, 
authorized by employees of Con- 
solidated Aircraft Corp., hangs 
over San Diego. Strike threats 
have also been reported from a 
number of smaller plants. Major 
problem is the continuing juris- 
dictional war between A.F.L. 
and C.I.0. which makes any 
final labor settlement impos- 
sible. Both union organizations 
continue their battle for domi- 
nance, with the defense program 
and aircraft management caught 
squarely in the middle. Lockheed 
and Consolidated have A.F.L. 
contracts while North American 
and Vultee are C.I.0. controlled. 
Other plants are similarly di- 
vided. 


Menasco Manufacturing Com- 
pany has reported the first 
profitable year in the company’s 
history, with net earnings of 
$183,605 for the year ended 
June 30, 1941. This compares 
with a net loss of $190,136 in 
the preceding year. 

Net sales for the year were 
$2,187,345, a 470 percent in- 
crease over the previous year’s 
sales of $383,984. 















The 
SELF-LOCKING 


AIRCRAFT NUT 


with a 


RESILIENT 
GRIP 


18 the building of aircraft, the self-locking 
characteristic of Elastic Stop Nuts is vitally 
important. It saves valuable man-hours, re- 
duces the possibility of human error, and 
eliminates the washers, pins, and wires for- 
merly used with ordinary nuts. 


Even more important however is the ability 
of these nuts to hold tight under the complex 
combinations of vibration, stress, and pro- 
longed service encountered in flight... an 
ability inherent in the resilient grip of the 
non-metallic locking collar which is built 
into the head of each nut. 


For accelerated production, and for safety, 
Elastic Stop Nuts have won the confidence 
of the aircraft industry. 


atalog contains a graphic explanation of the Elastic 
Stop principle, presents test and application data, 
illustrates uses, and lists the complete line of nuts. 


» Write for a copy 


ELASTIC STOP NUT CORPORATION 
2320 VAUXHALL ROAD e UNION, NEW JERSEY 
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Canadian Aviation News 


By James Montagnes 


More than 7,000 aircraft are 
on order for Canada, according 
to an announcement made by 
Munitions and Supply Minister 
C. D. Howe late in September 
at Ottawa. The Dominion is now 
building 13 different types of 
aircraft, which will be cut down 
to six or seven, the smaller 
group to include one each of an 
elementary trainer, single en- 
gine advance trainer, twin-en- 
gine advance trainer, coastal 
reconnaissance amphibian, bom- 
ber and fighter. An increasing 
number of instruments are also 
being produced in Canada, and 
within a year the Dominion will 
produce, with one or two excep- 
tions, every type of regular 
power plant and flight instru- 
ment. The Overhaul and Repair 
Division of the Munitions and 
Supply Department’s aircraft 
production branch now has 
responsibility of 29 plants scat- 
tered from Halifax to Van- 
couver, handling overhaul and 
repairs of thousands of both 
training and service aircraft. 

Other facts about Canada’s 
aircraft industry came to light 
in a speech made about the 


same time by Ralph P. Bell, 
director-general of aircraft 
production. During September 
production of planes, from 


elementary trainers to Hurri- 
cane fighter and Bolingbroke 
bomber, was 40 weekly, as 
against 2 elementary trainers 
weekly a year ago. Of the 7,000 
planes on order approximately 
6,000 are to come from Cana- 
dian plants and the balance 
from the United States. About 
30 percent have been delivered. 
Canada has for the time being 
given up the idea of manufac- 
turing airplane engines on a 
large scale on assurance of the 
United States that Canada 
would get the engines it needed, 
thus eliminating another de- 
mand on tools needed for setting 
up an airplane engine industry 
in the Dominion. The first Cana- 
dian aluminum propeller blades 
have been made, and within a 
year Canada will export pro- 
pellers to Britain. At present 
the aircraft industry employs 
nearly 35,000 as against 1,000 
before the war. 


Canada now makes the Hand- 
ley Page Hampden medium 
bomber at factories of Canadian 
Associated Aircraft, at the rate 
of 15 monthly, with 63 com- 
pleted of an order of 160; 
Stranraer flying boats at the 
Canadian Vickers plant at the 
rate of 5 per month, with 28 
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complete of an order of 40; Bol- 
ingbroke reconnaisance bomber 
at the Fairchild Aircraft plant 
at the rate of 15 monthly; Har- 
vard II at the Noorduyn Avia- 
tion plant at the rate of 20 
monthly which is to be speeded 
to 50 monthly on an order for 
645; Hurricane fighter at Cana- 
dian Car & Foundry plant at 
15 weekly to be speeded to 
25 weekly, with 487 of an 
order for 1,200 completed; Tiger 
and Menasco Moth elementary 
trainer at De Havilland Air- 
craft plant with 777 completed; 
Fleet Finch and Fleet Fort at 
Fleet Aircraft, with 500 Finch 
built and production started on 
200 Fort; Federal Aircraft is 
building Avro Anson bombers 
at present at one weekly to be 
speeded to 30 weekly on an 
order of 1,150. Floor space of 
Canadian aircraft plants before 
the war was 385,650 sq. ft. and 
before the end of 1941 will total 
nearly 3,000,000 sq. ft., an in- 
crease of about 780 percent. 


T. W. Siers, superintendent of 
maintenance, Canadian Airways 


Ltd., was awarded Canada’s 
major aviation trophy, the 
James Dalzell McKee Trans- 


Canada Trophy, for 1940, for 
“his outstanding contribution to 
military and civil aviation in 
Canada, and indirectly to Brit- 
ish aviation, in the development 
of oil dilution for aircraft en- 
gines, thus solving the most 
difficult problem of starting aero 
engines under Arctic winter 
conditions.” 

The air route from the United 
States to Alaska via British 
Columbia is now ready for use, 
according to an announcement 
by J. A. Wilson, director of air 
services in the Department of 
Transport, Ottawa. Following 
an inspection flight of more 
than 2,000 miles through north- 
ern British Columbia, Alberta 
and the Yukon, the seven air- 
ports on the defense route were 
found ready for use with run- 
ways at 7,000 ft., radio range 
stations installed at most of the 
fields, and all to be equipped by 
year-end. The fields were built 
by the Department of Trans- 
port under arrangement with 
the Defense Department (at an 
estimated cost of $5,000,000), to 
provide an airway for United 
States airmen to Alaska defense 
outposts free from fog. They 
will assure that aircraft will 
have hops of no longer than 
250 miles, while sites have been 
chosen for intermediate landing 
fields which will provide safe 
landing grounds every 100 
miles. 
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On Schedule 


More and more emphasis is being laid upon the development 
of air commerce after this war is over; many of the 
manufacturers already have modified the specifications of 
the high speed bombers of today to serve as the high alti. 
tude transports of tomorrow. Such developments as the 
Consolidated 32 (now flying as the B-24) or the Boeing 
Stratoliner, already flying in this country in T.W.A.’s gery. 
ice as the commercial counterpart of the B-17 Flying 
Fortress, besides several developments under considera. 
tion and development in other plants, show that plans are 
already being made to continue the present boom in 
aviation even after the call for warplanes diminishes, and 
to create a worldwide air commerce. 

The excellent British magazine Flight, in a recent 
issue gives one of the most complete reviews of the 
plans awaiting the end of the war, plans which will] bring 
the furthermost points of the Empire to within two days’ 
flying time, and calling for 300 to 400 m.p.h. transports 
flying at 30,000 feet or more. Readers will undoubtedly 
remember the Fairy FC-1 with pressure cabin, which was 
actually being built in prototype for British Overseas Air. 
ways, and the Short 14-38 which had been designed 
primarily for high speed transatlantic work. 

The plans laid down in Flight, call for a route from 
Southampton to Auckland, via Alexandria, Karachi, Bom- 
bay, Singapore, Darwin and Sydney, a total distance of 
some 12,800 miles. A branch service would run from 
Alexandria to Durban via Kisumu and Mombasa, some 
4,500 miles, or slightly over 6,600 miles from England, 
Their trial specification for an airplane suitable for these 
services at the speed given above, calls for two 3,000 hp. 
“H” type “unitwin” engines, a gross weight of 59,000 Ib, 
and a disposable load of 24,500 lb., cruising at 326 m.p.h. at 
28,000 feet with 50 percent power. 

The Lockheed “Constellation”, developed for Howard 
Hughes and Jack Frye seems to be the perfect airplane 
for the services proposed, besides having a greater dis- 
posable load and probably higher cruising speed. It is well 
known now that Pan American has formulated all its 
future plan on the use of 40 of these monsters—the 
O.P.M. has seen the value of encouraging foreign air 
transport business together with the domestic industry, and 
has recently allowed the further development and construc- 
tion of a number of the Lockheed 49’s (Constellations) and 
the Douglas DC-4, the latter more suitable for domestic 
uses. 


































































Flight has developed its proposed timetables from the 
airplane described above, with local and express services. 


The local service would cover Gatwick-Sydney in 463 y 

hours, and Gatwick-Auckland in 52% hours, while the Gg xX 
Express route, making only stops at Bombay, Darwin 7 | 
and Auckland would cover the distance in 37% hours, Z 
averaging 323 m.p.h. block to block, allowing the plane 13 : 
hours for stops and refueling. Similarly, the distance from Wic 


England to Capetown or Durban could be covered quite 
easily in 30 hours’ flying time. 

All in all, a good map, lots of paper and some specifica- 
tions of the latest commercial transports will demonstrate 


how this world gets smaller every day, besides bringing mal 
the unlimited possibilities of the modern airplane for 
world commerce forcibly to the foreground. Luckily, this wal 
country has not been standing idly by, even in the present 
emergency, and America’s air services and equipment, be 
it now or after the war, will take their rightful place—m out 
the lead! 

are 


Latest developments on the Atlantic are air express with 
“aircerts” on Pan American’s Clippers, a big step forward 
in expanding the usefulness of this service, and the pre- 
diction by C. V. Whitney of P.A.A.’s board that a fifty- 
passenger airplane could be expected perhaps within a 
year, which would fly from New York to London im 7 
hours. 
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How | BAKER TROCKS help Curtiss-Wright 
build for National Defense” & & 








Baker truck carrying tank-loads of 
cutting oil for machining operations. 








Baker Truck carrying crankcases for 
Wright engines to the assembly depart- 
ment at Paterson plant. 


Poiwe 


Skid-load of 24 double cylinders 
for Wright engines handled easily 
by Baker Low-Lift Truck. 





or eke fs & we Be 


» To achieve peak efficiency in its huge plants, nO idemuntimagen” 
Curtiss-Wright uses fleets of Baker Trucks for a 
wide variety of handling operations. A few of these are 
illustrated here... Mechanization of material handling is 


making it possible for hundreds of plants producing vital 





War equipment greatly to increase plant capacity with- | 


engines in cartons weighing 2100 lbs, 


° Buffalo pla 
out adding to floor space or man-power. Baker Trucks TE rr 


are thus playing a vital role in the Defense Program. 


BAKER INDUSTRIAL TRUCK DIVISION 


of the Baker-Raulang Company Baker Hy-Lift Truck lifting unwieldy Be is 
1182 WEST 25th STREET * * CLEVELAND, OHIO nen ta al 
: 





Curtiss fighter. ~ bs 
Ls ies 5 


Registered U. S. Pot. Off. 


BART INDUSTRIAL TRUCKS. 


wut do you do about motor fires? 
You can't hit them with portable 
inguishers. You can’t ignore them. 
If you're prepared, you can kill them 
in 3 or 4 seconds! 


A slender metal ring holds the an- 


swer. At the touch of a control it blasts 
out a cloud of fire-smothering carbon 
dioxide snow-and-gas. Flame and fire 
choke to death. That’s how a LUX ex- 
tinguishing system snuffs out motor 
blazes. 

Airliners and fighting planes have, 
for years, carried a small cylinder full 
of compressed LUX gas harnessed to 
the protective ring in engine 
compartments. On multi-engined 
planes a directional valve turns 
the LUX discharge into any mo- 
tor which is in distress. LUX 
Flame Detectors give the alarm. 

Do you know the full facts on 
LUX built-in protection against 
fire? Send today for your free 
copy of “White Magic.” 


AIM... — 
SHOOT....KILL THE FIRE! di) 


For cabin protection 
you'll want the new 
pistol-grip trigger-con- 
trol Kidde-LUX extin- 
guisher. Pilots like its 
fast one-hand action 
in emergencies. 














j 
Cy) Walter Kidde & Company, Inc., 1122 West Street, Bloomfield, N.J. 
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RICHARD S. BOU- 
TELLE (above), assis- 
tant to the late F. A. 
Galligan, is named act- 
ing general manager of 
Fairchild Aircraft Div., 
Hagerstown. He had 
been with the Air Corps 
and CAA previously. 





~ Jan Lugh 
OR. THEODORE von 
KARMAN, for past 12 
years director of the 
Guggenheim Labora- 
tory at Cal-tech, has 
joined Northrop § Aijr- 
craft as consultant on 
aerodynamic and struc- 
tural problems. 





General 


Chicago Pheumatic 
Tool Co.’s new aviation 


manager. of 


livision is CHARLES 
H. DOLAN, vice pres. 
of Eastern Air Lines in 
1983, and latterly vice 


pres. of Intercontinent 
orp, 
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Recently nominated by 
the President as major 
general, FRANK P. 
LAHM has been ap- 
pointed Commanding 
General of the Gulf 
Coast Air Corps Train- 
ing Center. Headquart- 
ers Randolph Field, Tex. 


The distinguished Dan- 
iel Guggenheim Medal 
for 1941 goes to JUAN 
T. TRIPPE, president 
of Pan American Air- 
ways, for the “develop- 
ment and_ successful 
operation of oceanic 
air transport.” 





CAA’s Assistant Direc- 
tor of Pilot Training, 
MAJOR JOHN P. MOR- 
RIS (above), is made 
director following resig- 
nation of Grove Web- 
ster. W. G. Stewart 


takes over Major Mor- 
ris’ former post. 





Brigadier Generals have been named to head three of the four Bomber Com- 


mands newly organized by the War Department for the Army Air Force. Chief 


of the Fourth Bomber Command, with headquarters at Tucson, has not yet 
been named. Those designated are |. to r.: BRIG. GEN. ARNOLD KROGSTAD, 
heading the ist Bomber Command, 1st Air Force, with headquarters at Lang- 
ley Field; BRIG. GEN. JOHN B. BROOKS, 2nd Bomber Command, 2nd Air 
Force, with headquarters at Fort George Wright, Spokane; BRIG. GEN, FOL- 
LETT BRADLEY, 3rd Bomber Command, 3rd Air Force, with headquarters 


at Drew Field, Tampa, Fla. 





Said to-.be the only 
woman meteorologist in 


the airlines, MRS. 
JEAN LEWIS is em- 
ployed by TWA to fore- 
cast weather by means 
of the new air mass 
analysis system. She is 
stationed at L. A. 





Resigning from the pro- 
duction staff of Lock- 
heed, J. H. FCSTER be- 
comes plant manager 
of Aircraft Components. 


During his 12 years 
with Lockheed he has 
held various plant man- 
agement posts. 





HUBERT G. LESLEY 
is named superinten- 
dent of airplane mainte- 
nance at Eastern Air 
Lines’ Miami base. He 
joined the line in 1932, 


and is author of the 
book “Airplane Mainte- 
nance.” 






A. J. VALLEY, a for- 
mer Naval pilot and for 
a number of years with 
Douglas and Lockheed, 
has been made hydrau- 
lics sales engineer for 
Adel Precision Prod- 


ucts Corporation, Bur- 


bank, nity 





Associated with Bell 
Aircraft since Febru- 
ary, ROBERT L. STEV- 
VENS (above) is 
appointed plant engi- 
neer, succeeding H. K. 
Beebe, Sr. George Car- 
son, with the company 
since 1938, assists him. 





Obviously pleased with 
his promotion is ROB- 


ERT F. MEARDON, 
made maintenance sup- 
ervisor for American 
Airlines at Chicago. He 
was formerly general 
foreman of line mainte- 
nance in New York. 





























America’s Smallest Ball Bearing * 


. . - 10,667 to the Pound! 


@ Yet even New Departure, with its vast resources can hardly make them fast 


enough to supply the pivots of pointers on aircraft instruments. From these tiny 


“jewels” to the mighty 30-pound bearings for mas- 


exacti 
fronts 
grows 


sive military units, New Departure’s day-and-night * Details 
3 New Departure’s C-270 with 
effort is for Democracy’s defense. three 1-millimeter balls, a 
separator and a race ring of 
only 2.7 millimeters diameter, 
provides the extreme sensi- 
Bristol, Conn. Detroit, Chicago and San Francisco. tivity in delicate aircraft 
instruments without the dan- 
; . ger of cracking from vibration 
Nothin g Rolls Like a Ball which is possible with jewels. 


New Departure 


. a vital ranlne product - 


New Departure, Division of General Motors, 
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Explosive Rivets 


Explosive rivets made by Du 
Pont, several million of which 
are already being used in Amer- 
ian aircraft, may prove an im- 
portant factor in speeding pro- 
duction and simplifying design. 

The rivet is provided with a 
high explosive secreted in a cav- 
ity at the end of the shank. 
Heat applied to the rivet head 
by an electric gun detonates the 
charge. The explosion expands 
the charged end of the shank, 
thus forming a “blind” head and 
setting the rivet. 

The whole operation is per- 
formed from one side with 
greater ease and speed than is 
possible by any mechanical 
means now being used. 

Engineers estimate that from 
800 fastening points in an all 
metal pursuit plane to as many 
as 10,000 in the largest all 
metal bomber are _ accessible 
only from one side. That fact 
has presented one of the most 
troublesome bottlenecks in the 
mass production of fighting 
planes. 

Under the best mechanical 
methods now used, a_ skilled 
worker can set about 2 to 4 of 
these “blind” fasteners a min- 
ute, after they have been placed 
in the holes. Equipment is com- 
paratively costly. 

The new Du Pont rivets may 
be installed by one workman at 
arate of 15 to 20 rivets a min- 
ute, once they are in place. The 
riveting gun or iron weighs less 
than 5 lb., and the rivets them- 
selves weigh only about a quar- 
ter as much as the usual “blind” 
fasteners of mechanical design. 

So finely has the explosive 
charge been controlled, that the 
expansion it effects may be held 
within limits of 20/1000th of 
an inch. 

The all metal style of aircraft 
construction requires some 40,- 
000 to 500,000 rivets or more 
per plane, according to the 
size. The job is one of the most 
exacting and tedious that con- 
fronts aircraft builders, and 
grows more so as planes become 
larger. The recently completed 
Douglas B-19 is said to have 
3,000,000 rivets. 

In the fall of 1940, after they 
had been tested and evaluated 
by the Army and Navy, the im- 
proved Du Pont rivets were 
sold in limited numbers to a 
few aircraft builders for fur- 
ther testing. 

The section photograph shows 
the rivet in both the original 
and installed condition. Prior to 
installation, the rivet is simi- 
lar to a solid rivet except for 
the cavity which is concentric 


with the shank and open at the|rivets is available in 
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Press Association 


INSTRUMENT PANELS as large as billboards are being used 


at Randolph Field to instruct pilots. 


Tech. Sgt. E. J. Baldauf 


twists an r.p.m. indicator on a BT-14 dial during a class session. 


shank end. The cavity holds the 
small explosive charge which 
when heated to a certain tem- 
perature detonates and expands 
the shank end uniformly with- 
out cracking. No wadding or 
confinement is required. 

Heat necessary to installation 
is supplied by means of a spe- 
cially designed electric tool with 
a silver tip, known as the Du 
Pont Riveting Iron. Time of in- 
stallation is 14 to 2% seconds, 
from the time the riveting iron 





Explosive rivets; left, original 
condition, and right, installed. 


is applied until expansion takes 
place. 

The rivets now being manu- 
factured are of aluminum alloy. 
They are so far made in three 
sizes: 3 in., 5/32 in. and ¥: in.; 
the latter two sizes just starting 
into limited production, and 
which should be available in 
commercial quantities in two or 
three months. Alloy is 17S-T. 

The 4 in. Du Pont rivets, in 
four head types, modified bra- 
zier and 78 deg., 100 deg. and 
115 deg. countersunk, are said | 
to be gaining wide acceptance, 
particularly in the newest de- 





signs of aircraft. Each of these | 
various | 


lengths. In the case of the 4 in. 
brazier rivet, grips or total 
metal thicknesses of from .025 in. 
to .204 in. may be accommodated. 
In the case of the countersunk 
rivets, grips or total metal thick- 
nesses from .045 in. to .204 in. 
may be handled. The latter 
permit flush riveting. 

The rivets are installed in the 
“age hardened” condition and 
do not require refrigeration 
after heat treatment, so neces- 
sary with solid rivets in the 
same alloy. In shear and ten- 
sion, these rivets develop values 
which are approximately the 
equivalent of driven rivets of 
the type now most widely used. 

The Du Pont rivets are said 
to be safe and may be used 
without fear of serious injury. 
However, they should be han- 
dled with reasonable care. Num- 
erous safety tests have indicated 
they will not detonate in mass 
and are quite insensitive to 
shock and friction. Fire and 
heat, however, will cause them 
to expand. 


Cadet Invents Reflection 
Printing Method 


One small step in the process 
of speeding up the rate of air- 
craft production, which will 
eliminate delay in the big air- 
plane plants, has been developed 
and perfected by a flying cadet 
at Moffett Field, Calif. The 
cadet is William W. Van Dusen, 
a student at Cal-Tech for three 
years, who collaborated with his 
partner, Phillip Tabor, formerly 
assistant chief loftsman at Con- 
solidated Aircraft Corp. 

The new method, called re- 









flection printing, will, it is said, 
aid greatly in subcontracting 
whereby one aircraft part made, 
say, in Detroit must fit another 
part made in Los Angeles. Chief 
advantages claimed for reflec- 
tion printing are the absolute 
accuracy in finished reproduc- 
tions, and the low cost. 


New Fabric 
Attachment Method 


A new method of attaching 
fabric to control surfaces of 
airplanes is being made avail- 
able to the aircraft industry by 
Bell Aircraft Corp. The deci- 
sion to license the new methud 
follows after more than a year 
of successful results in the mass 
production of Airacobras. 

Briefly, the Bell method of 
fabric attachment employs the 
use of a special tool which forces 
thin retainer strips into extru- 
sions in the rib construction, 
thus holding the fabric tightly 
in place. Only a small amount 
of pressure is required, and the 
fabric is said to be held tightly 
without danger of tearing. 

Benefits claimed to be gained 
from this method include impor- 
tant savings in production costs, 
increased speed in production, 
and a_ resulting attachment 
which is said to be stronger than 
the conventional attachment. 
Tests conducted by Bell Air- 
craft, under Air Corps super- 
vision, clearly showed the in- 
creased strength of the attach- 
ment, it is said, as well as the 
fact that as additional pressure 
is applied, the retainer grips 
more tightly, without marring 
the fabric. No holes are made, 
and patches are not required 
over the retainer. 

Time studies show a saving 
of approximately 75 percent 
over the conventional stitching 
procedure, and of 50 percent 
over the sheet metal-screw at- 
tachment systems now available. 





Attaching fabric by Bell method. 
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PAA Speeds Preparations for African Service 
Extends Route from Leopoldville to Egypt 


Pan American Airways re- 
cently arranged for operation 
of an air transport service be- 
tween West Africa and the 
Anglo-Egyptian Sudan, inaugu- 
rated the first trans-Atlantic 
air express service, applied to 
CAB to include Suva, Fiji 
[siands, in its Pacific route to 
New Zealand, and made rapid 
progress setting up the new 
commercial and ferry service to 
Africa via the south Atlantic. 

On the African service, PAA 
reports that already bases at 
San Juan, Port of Spain, Belem 
and Natal have been expanded 
and staffed. Across the south 
Atlantic, the marine air ter- 
minal on Fisherman Lake, in 
Liberia, is under preliminary 
installation, but Bathurst—the 
alternate port in British Gam- 
bia—is completely equipped and 
ready for service. So is the 
marine terminal at Lagoa. 

Two thousand miles south, up 
the Congo, a Clipper base is 
nearing completion at Stanley 
Pool, the terminal for Brazza- 
ville in French Equatorial 
Africa, and Leopoldville in the 
Belgian Congo. Preliminary in- 
stallations were rapidly advanc- 
ing at all West Coast ports 
and on the _ transcontinental 
route across Africa to Khar- 
toum. U.S.-owned transports 
are already delivered to the 
African West Coast, presuma- 
bly the DC-3s earlier turned 
over to the British. 

Meanwhile, David S. Ingalls, 
former Assistant Secretary of 
the Navy for Air, was appointed 
vice-president of the new Pan 
American Air Ferries, Inc. 

Shipments on the new air ex- 
press service to Lisbon must be 
~ accompanied by “aircerts’” is- 
sued by British consulates and 
certifying them as “non-contra- 
band,” to avoid search and 
seizure, while westbound ship- 
ments require certificates of ori- 
gin. To simplify the problem, 
PAA has made public a list of 
non-acceptable articles such as 
money and patents. 

Decline of refugee traffic and 
addition of a third weekly 
schedule has freed space for 
eargo, PAA officials explain. 

Meanwhile, PAA announced 
that international passenger 
traffic clearing through Miami 
is expected to hit the 100,000 
mark for 1941, as compared 
with 77,000 last year. 

Record travel across the An- 
des was also reported by Pan- 
agra, although winter weather 
here has been the most severe 
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in many years. The Trans- 
Andean Railway was snowed 
out by mid-July, leaving air 
transport as the only means of 
communication. 


Sit Tight Sign 


Civil Air Regulations are 
amended to require all sched- 
uled air transports to provide 
suitable means for warning 
passengers to fasten their seat 
belts. The device must be oper- 
ated by either pilot. 


PCA Accident Report 


CAB’s report on the Penn- 
Central accident near Charles- 
town, West Virginia, April 16, 
1941, in which one crew mem- 
ber and two passengers were 
seriously injured and the Boeing 
247-D destroyed, states the 
following conclusions in part: 

About five seconds after the 
airplane took off at Charles- 
ton, the right engine failed. 
Captain Wright turned to the 
left, flew up a narrow valley 
two miles. The valley ended 
abruptly in a ridge covered with 
timber. Being unable to clear 
the ridge, Captain Wright 
stalled the airplane, pancaked 
it into the trees. 

PCA had not established ade- 
quate procedures to require its 
pilots to be familiar with the 
terrain surrounding airports, 
and Captain Wright was not 
sufficiently familiar with the 
terrain surrounding the Charles- 
ton Municipal Airport to deal 
adequately with the emergency 
with which he was faced. 

PCA had not informed its 
pilots of the maximum power 





which could be taken under 
emergency conditions from 
Pratt & Whitney Wasp S1H1-G 
engines, and Captain Wright 
was not familiar with the 
amount of power which could 
be obtained from the engine 
in the emergency, and he hesi- 
tated in using it. 

A tear-down inspection of the 
engine, together with a com- 
plete examination of the fuel 
system, failed to disclose any 
reason for the engine failure. 
Although two small pieces of 
rag were found in the car- 
buretor grid, tests revealed 
that the presence of such rags 
in the grid would not cause 
any malfunctioning of the 
engines. 


United’s ‘‘Comfortizer”’ 
And Rayon Tires 


After a year of tests United 
Air Lines has adopted rayon 
cord tires, which are 16 pounds 
per casing lighter per tire in 
the DC-3 size. The tires have 
been inspected at 100-hour 
intervals for cuts and irregu- 
larities. At each 650-hour over- 
haul, the tires were weighed, 
and the loss of rubber by wear 
was found to be 12 pounds per 
1000 hours as compared with 
12 pounds per 800 hours with 
the cotton cord type. An order 
for 100 of the rayon tires has 
been placed. 

United has designed and or- 
dered built by the 0. E. Wendt 
Company three air conditioning 
units which it calls the “com- 
fortizer.” Main difference from 
other cooling units is that this 
one uses ice, water from which 
is atomized, and air for the 
plane is drawn through the 
vapor. Due to the cooling ef- 
fects of vaporization, United 
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NORTHWEST AIRLINES is now celebrating its 15th anniver- 
sary with a month of parties and dinners along its entire route. 
This Stinson Detroiter was the first cabin plane used by the 
line, in 1926. Northwest now has applications pending for routes 
from New York City to the Twin Cities via Canada, and from 


Fargo to Alaska. 











rr, 


says that it gets about six tons 
of cooling from 800 pounds of 
ice. For heating, the unit has 
a standard Delco oil burnin 
furnace of the house-heating 
type. This equipment is used 
on the ground prior to take-off. 
More units will be ordered 
later. 


Toward Safer Flying 


Despite two fatal accidents 
early this year, domestic air. 
lines during the first nine 
months of 1941 established an 
impressive record, having flown 
a total of 108,569,000 plane 
miles, or 54,284,500 miles per 
fatal accident. This compares 
with 39,827,570 miles per fatal 
accident in 1940 and 30,325,354 
miles per fatal accident in 1939. 

Secretary of Commerce Jesse 
Jones congratulated the do- 
mestic airlines on their excel. 
lent safety record established 
in spite of the “defense crisis” 
which has imposed heavy bur- 
dens both on the airlines and 
ground personnel responsible 
for operation of the airways 
and navigational aids. Mean- 
while, Jerome Lederer, chief of 
the CAB Safety Bureau, and 
his aide in charge of accident 
investigation, Frank Caldwell, 
have been visiting airline opera- 
tions personnel throughout the 
country to offer full assistance 
of CAB’s facilities and counsei 
to help in preparations for the 
difficult period of winter opera- 
tions. 

CPT officials, to safeguard the 
record of safety already made 
in the training of 65,000 pilots, 
also were holding hundreds of 
conferences on safe flying with 
instructors and coordinators all 
over the nation who are partici- 
pating in the program. Many 
new ideas were being developed 
and given wide circulation to 
still further improve the record 
of 16,194,000 miles flown per 
fatality. 


TWA Talks 1200 Miles 
Lines Prepare UHF 


Transcontinental and Western 
Air reports doubling the range 
of uninterrupted plane-to-sta- 
tion radio telephone communica- 
tion. The Kansas City base 
talked, without relay, to the 
line’s New York personnel, dis- 
tant 1200 miles. 

This was done under the re- 
cent licensing of TWA to use 
high frequencies 6510 and 10125 
ke. Equipment is Bendix two- 
way transmitter and receiver 
units, which permit use of the 
new frequencies by mere addi- 
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tin of crystals. Ordinarily 
several relays are necessary on 
iong distances. TWA, United, 
and American are reported do- 
ing similar development. 

Meanwhile, TWA, UAL, AA, 
and AEL have completed exper- 
imentation on ultra-high fre- 
quency (140-144 megacycles), 
and equipment has been ordered. 
It is expected the new UHF 
will be in operation this winter. 
The communications systems 
used by the airlines are their 
own property and not that of 


CAA. 


Airlines Protect Plants 


The airlines are wearing a 
Sherlock Holmes disguise these 
days, applying the microscope 
to any suspicious evidence of 
sabotage or espionage around 
their airplanes or airports. 

While their methods vary de- 
pending on the location and 
layout, all the lines are alert to 
protect their property and aid 
the defense program. In many 
eases, professional detectives 
and FBI advice have been 
quietly sought in setting up 
elaborate plans for plant pro- 
tection. 

You'll need a badge if not a 
birth certificate to snoop around 
an airline hangar these days. 


Coming Events 


Oct. 830-—Nov. 1 SAE National Air- 
craft Production Meeting (and 
Engineering Display), Biltmore 
Hotel, Los Angeles, Calif. 

Oct. 31-Nov. 2 Aero Medical Asso- 
ciation, 13th Annual Convention, 
Statler Hotel, Boston, Mass. 

Nov. 5-6 West Coast Transportation 
and Maintenance Meeting, San 
Francisco, Calif. 

Dec. 1-2 National Aviation Train- 
ing Association, Annual Conven- 
tion, Kansas City, Mo. 

Dec. 1-5 American Society of 
Mechanical Engineers, Annual 
+ a a Hotel Astor, New York, 


Jan. 9-11 14th Annual All Ameri- 
can Air Maneuvers at Interna- 
tional Airport, Miami, Florida. 

Jan. 12-16 1942 SAE Annual Meet- 
ing and Engineering. Display, 
te Cadillac Hotel, Detroit, 

c 


April 23-25 5th Annual Southwest 
Aviation Conference, Hotel Mueh- 
lebach, Kansas City, Mo. 

April 23-25 Women’s National 
Aeronautical Association, Annual 
Convention, Hotel Phillips, Kan- 
sas City, Mo. 


hir Line Doings 


United Air Lines has a 14th daily 
Chicago-Cleveland-New York flight. 
Service is resumed to North Platte, 
Neb. and Red Bluff, Calif.; new 
daylight flight from Allentown- 
Bethlehem to the Pacific Coast. 
vompletion of its 200,000,000th 
mile of flying was chalked up in 
eptember by company as a new 
record for airline operation. Com- 
Dletion of new $900,000 western 
paintenance base and operations 
fadquarters at the San Francisco 
unicipal Airport is scheduled 
ped early next year. In Chicago, 
ishing touches are being given 
sane exterior of the new 350,000 

ition to UAL’s general head- 
quarters building, occupancy 
scheduled for the end of this year. 
Sepany’s application to make 
South Bend a regular stop on the 
Cast-to-coast airway has. been 








recommended by the CAB exami- 
ner. Fifty operations supervisors, 
flight supervisors and _ technical 
personnel attended the annual 
operations meeting of UAL at Chi- 
cago early in September. 


Branif? Airways operated its 16 
flights to and from Houston on 
daily schedules throughout the 
Army Maneuvers. Ten prominent 
newspaper men made a flying tour 
of Texas as the guests of the com- 
pany to witness the state’s defense 
activities. Occasion was. the in- 
auguration of new flights from 
Chicago and Kansas City to Texas 
points, designed to link the in- 
creasing number of defense proj- 
ects in Texas with the industrial 
Midwest and East. Pres. T. E. 
Braniff has lent his $10,000 Lin 
Trainer to Texas Defense Guard. 
98 per cent of Braniff Airways 
hostess resignations are for ma- 
trimonial reasons. 


Penn-Central announces more than 
two-thirds of all passengers are 
traveling for business reasons, 
principally national defense. PCA 
in cooperation with other air lines 
of US conducted a survey from 
August 1 through August 8, to 
determine the extent to which the 
nation’s air lines are being util- 
ized for business travel. Com- 
pany inaugurated on October 1, a 
direct, route Muskegon-Chicago, 
equipped with PCA’s 1941 Model 
Douglas DC-3 Capital Liners. 


Trans-Canada’s president . says, 
“No air line in North America 
uses its equipment more intensely 
than the TCA.” One hundred and 
thirty women are now employed 
by company to replace men who 
have been released for war activ- 
ity. Most of the women are in the 
traffic department; some are en- 
gaged in mechanical work, clean- 
ing and testing instruments. 


Chicago and Southern carried 
47.52 percent more revenue pas- 
sengers during the first nine 
months of 1941 as compared with 
the same period of 1940. The City 
of Memphis dedicated company’s 
General Office Building and Gen- 
eral Overhaul Base there. 


Canadian Colonial announced 
scheduled air mail, passenger, and 
express service to Glens ‘Falls, 
N. Y.,, will continue until Nov. 30. 


Pan American’s request for amend- 
ment of its certificate on the San 
Francisco and Auckland, New 
Zealand route, to authorize exten- 
sion to Suva, British Crown 
Colony of Fiji, as an intermediate 
stop, is assigned for October 8. 


American Export Airlines’ appli- 
cation for approval of the acquisi- 
tion of all, or substantially all, of 
the issued and outstanding stock 
of TACA, S.A., was held October 2. 


TACA’s hearing on application for 
a foreign air carrier permit for 
persons, property, and mail be- 
tween San Jose, Costa Rica, and 
Cristobal and/or Balboa, Canal 
Zone, was held October 3. 


Various applications of Canadian 
Colonial Airways, Eastern Air 
Lines, National Airlines, Pennsyl- 
vania-Central Airlines, and Sea- 
board ys, were consolidated 
for hearing by the Board on Oc- 
tober 27. 


American Airlines files application 
requesting a certificate authorizing 
air transportation of persons, 
property, and mail between the 
terminal points El Paso, and Fort 
Worth-Dallas, Texas, and Mexico 
City, Mexico, via Monterrey, Mex- 
ico; consolidated with the petition 
filed by the City of Laredo, Texas, 
requesting air transportation serv- 
ice; and a petition by the City of 
Eagle Pass, Texas requesting air 
service; hearings are November 
17. Oral argument on fair and 
reasonable rate hearings were held 
before CAB October 15. 


Inter-Island Airways, Ltd., and 
Ernest W. Green, et al., asked for 
approval of certain interlocking 
relationships on October 3. 

















You can’t tell how far a frog can jump 
by looking at him, and you can’t tell how 
good a tracing cloth is by reading ad- 
vertisements or by listening to a sales- 
talk. 


In the case of the frog, you give him a 
poke to make him jump — and you find 
out how good a jumper he is. In the case 
of tracing cloth, you put it to work in the 
drafting room — and in actual use, you 
find out how well it performs. That is 
the only evidence you can believe—and 
we ask you to make that test, because 
we know what you will find out. Of 
course, we think you will buy our prod- 
uct and that will be to our profit — but 
further than that, we think you will profit 
also. The test won't cost you one cent — 
just ask your dealer or write to us for 
free working samples of Micro-Weave. 


The Holliston Mills, Inc. 


NORWOOD, MASS. 


BOSTON NEW YORK PHILADELPHIA 
CHICAGO ST. LOUIS RICHMOND 


(cro-Kveave 


i. 
TRACING CLOTH 






































































































LOCKHEED’S “LIGHTNING” P-38 
— Lockheed fuels this sensational 
pursuit-interceptor and all other 
Lockheed ships with Shell Avia- 
tion Gasoline and lubricates them 
with AeroShell Oil. 





5 H 7 pea GASOLINE 
ON 


IKE a bolt from the blue, Lock- 
heed’s P-38 rides the sky... 
winged lightning on the loose. 
Only 100 octane aviation gaso- 
line (produced commercially for 
the first time by Shell) can make 
such speed possible. And only 
an oil that can stand the gaff can 
endure such a punishing pace. 
Small wonder, then, that Lock- 
heed fuels the “Lightning’s” two 
1150 H.P. engines with Shell 
100 octane gasoline. . . lubri- 
cates them with AeroShell Oil 





AVIATION 


AND AEROSHELL OIL 


—the lubricant that reduces 
engine wear, stands up under 
sustained high speeds, gives in- 
stant lubrication, helps keep 
rings running free. Those are 
the reasons so many leading air- 
craft and engine manufacturers 
have approved AeroShell Oil. 
Find out today why it will pay 
youto stock fast-selling Shell Avi- 
ation Products. Address: Shell 
Oil Company, Incorporated, 50 
West 50th St., New York, or 
100 Bush St., San Francisco, Cal. 





PRODUCTS 





: 


iii anc acaiiaa ncaa es 





AVIATION, November, 1941 


accordi 
preside 
four m 
1941 re 
new pe 


Recent 
a publ 
hireraf 
commo! 
New Y 
The ser 
was pr 
the wi 
cents | 
ceeds, 
will be 
invento 
and fo 
poses, 


A brea! 
port in 
gram 
of Sept 


division 


tracts 
While | 
combin 
218,40 
ley t 
hh of 
Motors 
000,00¢ 
for pai 
North 
$38,10¢ 
aircraf 


Piper J 
out Cy 
month 
the fis 
20 tot; 


AVIA’ 






























































AVIATION FINANCE 





—_—_—_ 


yitee Aircraft expects to turn 
, net loss of $593,000 at the 
ad of its first six months into 
, sizeable profit for the fiscal 
year ending November 30, 1941, 
jue in large part to the excel- 
nt results obtained from its 
ywered mechanized assembly 
jine. ‘Since this mechanized 
tine came in full operation last 
Yay there has been a 22 percent 
duction in production costs 
and employment has been stab- 
iized around 6,600 despite an 
eer increasing production vol- 
ye, Shipments for the fiscal 
yar may be in the neighbor- 
ood of $36,000,000. For the 
nine months ended August 31 
thy had jumped to around 
$18,000,000, as compared with 
$3,000,000 in the similar 1940 


period. 


Soler Aircraft's backlog has 
been boosted by several large 
ders including one for over 
$2,000,000 of exhaust manifolds, 
and totaled $11,285,000 at last 
reports. Part of this large back- 
lg has been subcontracted to 
the company’s affiliate, Edward 
¢. Budd Mfg. Co. of Philadel- 
phia for eastern manufacture, 
according to Edmund T. Price, 
president. Operations for the 
fur months ended August 31, 
1941 resulted in shipments at a 
new peak of $1,346,000. 


Recent aircraft financing includes 
a public offering of Aeronca 
Aircraft preferred stock and 
common stock warrants by a 
New York underwriting group. 
The senior stock (30,000 shares) 
was priced at $15 a share and 
the warrants (20,000) at 10 
ents per warrant. Net pro- 
eds, estimated at $368,000, 
wil be used to finance larger 
inventories, enlarge the plant 
aid for other corporate pur- 
poses, 


A breakdown of General Motors’ 
port in the aircraft defense pro- 
gram shows that in early part 
of September the Allison engine 
tivision had $23,200,000 in con- 
tracts for liquid-cooled engines, 
vhile Chevrolet and Buick held 
‘combined orders amounting to 
218,400,000 for Pratt & Whit- 
iy type air-cooled engines. 
other divisions General 
Motors has contracts for $70,- 
00,000 in propellers, $66,000,000 
for parts and subassemblies for 
North American bombers and 
88,100,000 for miscellaneous 
aircraft equipment. 


tper Aircraft has been turning 
wt Cubs at the rate of 300 a 
tonth recently. Production for 
~ fiscal year ended September 

totaled around 3,600 planes 
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than in 1940. 


levels. 





By Raymond Hoadley 


November might well be known as the “stockholders month” 
in aviation for this is the month when the majority of aircraft 
companies cut the melon and give their shareholders tangible 
evidence of the year’s efforts through a dividend payment. More 
aircraft concerns are in the dividend paying ranks today than 
ever before and their disbursements will average much larger 
Only about six years ago there were less than 
six regular dividend paying concerns in the whole aviation 
group; now there are a score or more. 
and lower profit margins, the increased volume in 1941 will 
push aggregate earnings of the industry through to new record 
The airlines, on the other hand, lagged sadly behind, 
earningswise, in the first half of the year but turned losses 
into profits in the big volume summer months and continued to 
show more satisfactory earning power in the early fall months. 





Despite higher taxes 











Industry Backlog 


Defense orders of the air- 
craft manufacturers now 
total approximately $8,000,- 
000,000, as compared with 
$3,144,000,000 a year ago. 
Unfilled orders for military 
planes, engines and propellers 
have nearly doubled in the 
last six months, reflecting in 
considerable part the initial 
orders to Boeing, Consoli- 
dated, Douglas, Ford and 
Vega for four-engine ships in 
the new heavy bomber pro- 
gram. Backlog of the Cur- 
tiss-Wright Corp., makers of 
several type planes, engines 
and propellers, now hovers 
around the one-billion dollar 
mark, thus ranking this com- 
pany among the first three 
or four American industrial 
companies with respect to 
volume of defense contracts. 
In fact, Curtiss-Wright’s un- 
filled orders exceed those re- 
ported by the entire industry 
in the spring of 1939. 

National defense plans call 
for the automotive industry 
to undertake nearly one-third 
of the airplane production 
program through the manu- 
facture of parts, sub-assem- 
blies, engines and propellers. 
The Ford Motor Company is 
the only one of the seven 
larger motor concerns now 
engaged in aircraft work 
that will assemble complete 
planes. 

Aircraft production now 
runs better than 2,000 tac- 
tical and training planes a 
month. Output is about 
evenly divided between these 





two categories but when 
peak production is reached it 
is expected that two tactical 
units will be turned out for 
every trainer produced. Pres- 
ent indications are that this 
peak—50,000 military planes 
a year—will be achieved be- 
fore the end of 1942. 

Large scale aid to Russia 
is a new development which 
may easily result in further 
expansion of the production 
program now _ scheduled, 
especially if it is determined 
to superimpose Soviet needs 
on the requirements of the 
British Empire, Dutch East 
Indies, China and our own 
defense. 

The following table gives 
the latest approximate back- 
logs of the defense aircraft 
producers: 


Aviation Corp....... $15,000,000 
ee aan 88,000,000 
eae 145,000,000 
ee 628,000,000 
ee 93,500,000 
ee 29,000,000 
Consolidated ....... 734,000,000 
Continental Motors... 28,000,000 
Curtiss-Wright .... 975,000,000 
Ee 619,000,000 
ee 24,000,000 
PE teks wenn un <> 737,000,000 
General Motors..... 595,000,000 
Co ar 68,500,000 
eer eee ee 20,000,000 
Po err 275,000,000 
IS aig wrt mraiacs 635,000,000 
0 er 45,000,000 
North American.... 380,000,000 
re 90,000,000 
eer 167,000,000 
ere 66,000,000 
a 14,000,000 
Studebaker ..'...... 100,000,000 
United Aircraft..... 410,500,000 
SE Waste ca sea w en 260,000,000 
ee 184,000,000 


All others (vendors) 530,000,000 
$7,945,500,000 








and for the calendar year the 
output will be somewhat larger. 
Net earnings for the first nine 
months were approximately 
$250,000, before taxes. The 
company has priority ratings 
for the sale of its planes to nine 





different types of operators, in- 
cluding civilian pilot training, 
pipe line control, etc. Training 
schools may sell them to civil- 
ians, as they can other civilian 
planes, after. they have had 300 
hours of training work. 





Taylorcraft, Piper and Aeronca 
may be added to our industry 
backlog table in the near fu- 
ture for each of these com- 
panies recently received initial 
orders from the Army Air 
Corps for a small number of 
planes. The Army rented a 
goodly number of these units 
(grasshoppers, Army men call 
them) during the southern 
maneuvers and trade officials 
are encouraged to believe that 
the favorable comment they 
received may lead to substantial 
defense orders in the near 
future. 


The domestic airlines as a group 
came out of the red in July 
after reporting a collective net 
loss of around $450,000 for the 
first six months of 1941 as com- 
pared with net income in excess 
of $2,000,000 in the similar 
1940 period. As a result of the 
record breaking July operations, 
the airlines were nearly $1,000,- 
000 in the black on August 1. 


| As traffic of some of the lines 


was heavier in August and 
September than in July, earn- 
ings for the year may not show 
the decline from 1940 that had 
been expected. 


Consolidated Aircraft started 
Wall Street thinking in terms of 
dividends on aviation stocks this 
fall by declaring a $2 cash divi- 
dend the same day a 100 percent 
stock dividend was announced. 
Stockholders recently approved 
an increase in the authorized 
common stock from 1,200,000 to 
2,400,000 shares. Company of- 
ficials said they saw no neces- 
sity for issuance of additional 
stock at this time except that 
required for the stock dividend. 
Other old line companies that 
are expected to consider year- 
end dividend payments include 
Curtiss-Wright, Douglas and 
United Aircraft. Also men- 
mentioned in the financial dis- 
trict are Lockheed, Martin, 
Grumman and Sperry. Now 
that the year’s operations are 
approaching a close, the com- 
panies can estimate fairly ac- 
curately what 1941 profits will 
be and decide accordingly on 
the percentage, if any, to be 
disbursed to shareholders. 


Air Associates plans the issu- 
ance of 50,000 shares of $1.37% 
cumulative convertible pre- 
ferred stock and a maximum of 
100,000 shares of common stock. 
The junior stock would be re- 
served for issuance on conver- 
sion of the preferred stock. 
About $300,000 of the proceeds 
from the offering will be used 
to repay promissory notes and 













$200,000 for purchase of addi- 
tional machinery. The balance 
would be used for working 
capital. 


Adel Precision Products Corp, 
of Los Angeles has registered 
with the SEC an offering of 
120,000 shares of capital stock 
to be sold at $3 a share. Net pro- 
ceeds of about $340,000 from 
the sale will be used to retire 
debt and for working capital. 


National Aviation Corp., after 
long negotiations has sold the 
Washington-Hoover Airport to 
the federal government, accord- 
ing to Frank F. Russell, presi- 
dent of the aviation investment 
company. The transaction in- 
volved the payment of $1,000,000 
in cash. Assets of the company 
are now largely represented by 
a portfolio of marketable securi- 
ties and cash. 


The receivers of Seaboard Air 
Line Railway have recommended 
to the federal court that the 
banking firm of Ladenburg 
Thalmann of New York be 
granted the authority to finance 
the railroad’s subsidiary, Sea- 
board Airways, Inc. The bank- 
ers would supply funds to prose- 
cute to a conclusion the airline’s 
route certificate applications 
pending before the CAB. If 
the court grants the petition it 
will mean that the railroad 
would lose control of the air- 
line. 


Kellett Autogiro Corp. third 
quarter sales totaled $484,015, 
as against $135,677 during the 
same period a year ago. Un- 
filled orders on Sept. 30 were 
$3,092,603, as compared with 
$1,857,357 at the start of the 
year, according to R. G. Kellett, 
vice-president of the Philadel- 
phia company. 


Lockheed Aircraft's president, 
Robert E. Gross, in an interim 
report to shareholders revealed 
that sales for the first six 
months this year exceeded by 
25 percent those for the entire 
year 1940. Earnings for the 
period amounted to $3,833,306 
or $3.83 a share, as compared 
with $2,022,619 or $2.02 a share 
in the same 1940 months. 


Aviation Corp. reported earn- 
ings of $1,459,649 or 25 cents 
a share in the nine months end- 
ed Aug. 31, compared with 
$72,855 or two cents a share 
the previous nine months. The 
Company has been granted ex- 
emption by the SEC from regu- 
lation under the Investment 
Company Act of 1940 because it 
is primarily engaged in the 
manufacture and sale of air- 
craft, engines, propellers, parts 
and the construction of naval 
vessels. 








Material Shortages 


The new super-defense board 
SPAB is plugging hard to get 
new defense metal capacity 
built and into operation as 
soon as possible, especially 
the two metals of greatest 
concern to the aircraft indus- 
try—aluminum and magne- 
sium. One of their greatest 
difficulties has been to con- 
vince Federal Loan Adminis- 
trator Jesse Jones that all 
customary red tape should be 
cut to speed financing plans 
for the new facilities. Now, 
however, Mr. Jones. has 
closed negotiations for an 
additional 660,000,000 pounds 
of aluminum which will give 
the government the overall 
capacity of 1% billion pounds 
it has been shooting for. This 
production probably can be 
obtained in from twelve to 
fifteen months. 


Meanwhile the shortage in 
aluminum scrap_ continues. 
The much-heralded alumi- 
num scrap drive last sum- 
mer yielded only 1,835,139 
pounds of scrap, a_ total 
equivalent to the amount of 
virgin aluminum needed in 
1,000 fighter planes or 350 
four-motored bombers. De- 
fense experts had hoped for 
a minimum to_ 7,000,000 
pounds. 


As respects magnesium, the 
scarcest of all metals, OPM 
officials’: say that the “tre- 
mendously” increased needs 
for aircraft and bombs for 
the British require an in- 
crease in this lightest of all 
metals from the present 30,- 
000,000 pounds to 400,000,000 
pounds a year. Previously it 
had been felt that a 75,000,- 
000 pound expansion would 
do. Dow Chemical Company 
is building new plants which 
will vastly expand its mag- 
nesium capacity and the fed- 
eral loan administrator was 
completing arrangements for 
the rest of the expansion 
program with several other 
companies when this was 
written. 











Here and There .. . Start- 
ing from scratch two years ago 
Northrop Aircraft is in thir- 
teenth place among aircraft 
concerns in both sales and 
plant area Chicago & 
Southern Air Lines reports a 
loss of $111,931 for the year 
ended June 30, 1941, compared 
with a profit of $29,668 the pre- 
ceding year ‘ Present 
output of Jacobs Aircraft En- 
gine Co. is estimated at around 
$1,500,000 monthly Re- 





public Aircraft deliveries in 
July and August were the 
highest in any two month period 
in the company’s history 

Beech Aircraft shipments in 
Sept. were $1,886,000 

TWA has been awarded a cov- 
ernment order to train four- 
engine’ aircraft crews for 
service with Air Corps ferry 
command, Cost of the instruc- 
tion is not to exceed $599,760. 
Vultee’s deliveries may reach 
$36,000,000 in the fiscal year to 
Nov. 30. Liberty Aircraft 
Products has exercised its op- 
tion to purchase 100,000 shares 
of Autocar Co. common from 
Phoenix Securities. 


Recent Awards 


War Department 

Weston Electrical Inst. Corp., Newark, 
N. J., $1,678,356 for instruments. 

Standard Aircraft Products, Inc., Dayton, 
Ohio, $586,380 for thermostat assem- 
blies. 

Ford Motor Co., Dearborn, Mich., $231,- 
$742,500 for airplanes and parts. 

Bendix Aviation Corp., South Bend, Ind., 
$224,596 for carburetor assemblies and 
parts. 

North American Aviation, 
wood, Calif., $153,450 for 
parts for gun compartments. 

Wright Aeronautical Corp., Paterson, N. 
J., $284,509 for generator assemblies. 
Charles Engelhard, Inc., Newark, N. J., 

$360,036 for indicator assemblies. 

Electric Storage Battery Co., Philadel- 
phia, Penna., $475,020 for storage bat- 
teries. 

Bendix Aviation Corp., South Bend, Ind., 
$147,840 for motor, valve and charger 
assys. 

Sperry Gyroscope Co., Inc., Brooklyn, 
N. Y., $152,400 for aircraft equipment. 

General Electric Co., Schenectady, N. Y., 
$228,000 for instruments. 

Lawson Mfg. Co., Pittsburgh, 
$150,056 for stand assemblies. 

Talbert Abrams Co., Lansing, 
$190,684 for printer assemblies. 

Bendix Aviation Corp., South Bend, Indi- 
ana, $130,765 for maintenance parts. 

Vultee Aircraft, Inc., Downey, Calif., 
$490,000 for gas tanks. 

Electric Auto Lite Co., LaCrosse, Wisc., 
$356,735 for gauges. 

Douglas Aircraft Co., Inc., Santa Monica, 
Calif., $155,532 for cowlings. 

Elgin National Watch Co., Elgin, Illinois, 
$160,667 for clocks. 

Fairchild Engine & Airplane Corp., Long 
Island, N. Y., $207,988 for engine parts. 

Bendix Aviation Corp., South Bend, Ind., 
$224,596 for carburetor assemblies. 

Service Tool & Eng. Co., Dayton, Ohio, 
$383,520 for sight assemblies. 

Doualas Aircraft Co., Inc., Santa Monica, 
$6,061,385 for airplanes and parts. 

Lewis Engineering Co., Naugatuck, 
Conn., $538,488 for thérmometer indi- 
cators. 

General 
ana, 
blies. 

General Motors Corp., Indianapolis, 
Ind., $8,197,051 for engine parts. 

Folmer Graflex Corp., Rochester, 
$4,297,752 for aircraft cameras. 

Bell Aircraft Corp., Buffalo, N. Y., $522,- 
632 for gun mount adapters. 

Leece-Neville Co., Cleveland, Ohio, $l.- 
704,250 for generator and panel assem- 
blies. 

Consolidated Aircraft Corp., San Diego, 
Calif., $4,003,940 for engine parts. 
Westinghouse Electrical & Mfg. Co., Day- 
ton, Ohio, $685,000 for generator as- 

semblies. 

Vultee Aircraft, Inc., Downey, Calif., $I,- 
044,400 for airframe spares. 

Boeing Aircraft Co., Seattle Washington, 
$172,267 for maintenance parts. 

Air Associates, Inc., Bendix, N. J., $144,- 
047 for nuts. 


Ingle- 
and 


Inc., 
cells 


Penna., 


Mich., 


Indi- 
assem- 


Anderson, 
generator 


Motors Corp., 
$1,496,073 for 


Me ss 





Oneida, Ltd., Oneida. 


for bomb shackle ee Yo. $1400 


Service © 
161,450 for vacuum at ! 


Pump Engineerin 
land, hio, 
assemblies. 

Glenn L. Martin Co. 
$136,040 for tanks and 

Northrop Aircraft 


Baltimore 
fuel gauges” 


1, Ine, 
Calif, $18,411,812 for airplanes tae 


Fairchild Engine 


gines parts. 

Curtiss-Wright Corp., Caldwel 
$156,032 Tor propeller cocemell 

Glenn L. Martin Co. Balti 
$123,071 for gun turrets. altimors, Md, 

Cambridge Instrument Co. 

City, $110,200 for mixture Indieston™™ 

Ainsworth Mfg. Corp., Detroj 
$197,673 for bomb shackle esentiie 

Okonite Co., Chicago, Ill, 

— 9g + SU15,045 for 

Brewster Aeronautical Corp,, 
land, N. Y., $163,136 for a tong 

Hickok Electrical Instrument Co Cleve. 
land, Ohio, $658,590 § rmometer 
indicators, +? 

General Motors Corp., Indianapoii 
$8,501,605 for eagles and me wd, 

Boeing Aircraft Co., Seattle, Washi 
ton, $36,447,057 “for airplanes ag 
parts. 

Douglas Aircraft Co., Inc., Santa Monica 
Calif., $9,709,616 for planes and part. 

Bundell Machine & Tool Co., Cleveland 
Ohio, $104,154 for propeller & crant 
shaft parts. 

Cambridge Instrument Co. 
York City, $359,879 for fuel 
semblies. 

General Motors Corp., Indianapolis, Ind, 
$119,965 for parts for ongienk: 

Square D Co., Elmhurst, N. Y., $330,000 
for compasses. 

Leece-Neville Co., Cleveland, Ohio, 
$313,091 for maintenance parts, 

Longines Wittnauer Watch Co., New 
York City, $131,681 for clock assem 
blies. 

Bendix Aviation Corp., South Bend, Ind., 
$466,168 for carburetors and parts. 
Air Associates, Inc., Bendix, N. J., $14,- 

125 for aircraft mooring kits. 

General Bronze Corp., Long Island, N. 
Y., $269,100 for dolly assemblies, pro- 
pellers. 


N. J, 


Inc., New 
mixture as- 


Navy Department 


None. 


Propose Air Mileage 
For Government Workers 


Government employes trav- 
eling on efficial business in their 
own airplanes would be com 
pensated on the same basis now 
allowed for field work in pri- 
vate automobiles under a bill 
introduced in Congress by Sen- 
ator Lister Hill (D., Ala.). 

Since it does not call for 
additional appropriations, there 
is a fair chance that the meas 
ure will be approved. If so, prt 
vate flyers in the federal serv 
ice will have a fine oppor 
tunity to increase their fying 
time while saving working time 
for Uncle Sam. 


With sales now running higher 
than $500,000 a month, Adel 
Precision Products Corp. Bur- 
bank, Calif., accessory manufac- 
turer, has arranged additional 
private financing to provide 
$500,000 for working capital 
purposes. It is_ believed the 
company will issue 150,000 
additional shares of its author- 
ized 500,000 shares of capital 
stock. 
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& Al Com, 
Farmingdale, N. Y,, Pa sey for en. 


mthane 
Syntha 


The fast YP-43 Lancer, 
built by Republic Avia- 
tion Corporation for the 
U.S. Army Air Corps. 


\ 


Fair leads and tube clamps on the Lancer, 
machined from Synthane. Synthane guides 
cables, grips tubes without chafing. 


juhane ig easy to machine. Operator bandsawing a sheet 


‘Synthane at the Republic plant, Farmingdale, L. I. 


THE AVIATION INDUSTRY 


OK’s SYNTHANE 


yess 


Bakelite-laminated for 
UGHT WEIGHT with Structural Strength 
UGHT WEIGHT with Corrosion Resistance 
UGHT WEIGHT with High Dielectric Strength 
UGHT WEIGHT with Ease of Machining 


aa small parts for the Repub- 


lic Lancer are made from Syn- 


thane Bakelite-laminated. 

The light weight of Synthane 
(Density approx. .05 lbs. per cu. in.) 
is, of course, highly desirable. But 
what makes Synthane valuable to 
Republic and other manufacturers 
is light weight plus a partnership of 
properties—structural strength, di- 
electric strength, corrosion resis- 
tance, and many others. Important 
and imperative now is the ease of 
machining Synthane accurately from 


sheets, rods and tubes. 


SYNTHANE CORPORATION, OAKS, PENNA. 


Highly dielectric, Synthane is used here sn the 
Republic ‘“‘Lancer’’—and in many other makes 
of planes—for terminal and connection blocks. 
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y.$. Hits Axis 
in South America 


Speaking on Pan American 
Aviation Day at Elkins, W. Va., 
Grant Mason, CAB member, re- 
ported important gains in com- 
hating Axis airline penetration 
in South America. In this con- 
nection, he outlined a program 
to train 500 Latin American 
pilots and technicians in the 
United States. 

He said that British cruisers 
100 miles off the coast of Bra- 
zi] had sighted a Sindicator 
Condor’s four-engine transport. 
Argentine officials conducted an 
investigation resulting in the 
promulgation of a_ regulation 
forbidding any of Condor’s 
planes from making any but 
scheduled flights without an Ar- 
gentine Army officer aboard. 

LATI, the Italian transat- 
lantic carrier, made a similar 
seven-hour unauthorized flight 
to sea from Natal, for which 
they were fined by the Brazilian 
Government. LATI is a vital 
link in Axis communications be- 
tween home governments and 
representatives throughout the 
western hemisphere. 

A major objective of the pres- 
ent drive to expand locally- 
owned and American lines in 
Latin America is the complete 
dimination of the Axis from 





the air. LATI has been added 
to the U. S. “blacklist” of Axis 
firms in South America. 





i. §& PARKER, JR., named 
Technical Assistant to Adminis- 
trator Connolly of CAA to coor- 
dinate plans for training 500 
pilots and technicians from 
Latin-American Republics un- 
der Sponsorship of U. S. Gov- 
ernment. CAA and Army will 
train 275 pilots and CAA will 
train 120 service mechanics, 87 
instructor mechanics and 18 
aeronautical administrative en- 
ginters from below the Rio 
nee. Parker also is chief of 

© CPT Ground School ‘Section. 


Bangalore's Aircraft 


Ready. The first of a 
network 


Factory 
possible 





of high-speed modern 
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aircraft plants in India was 
ready to start operations at 
Bangalore under the leadership 
of William Pawley, well-known 
American aviation expert, it 
was announced last month. Con- 
struction and plans for this 
plant, known as the Indian Air- 
craft Co. Ltd. were reported on 
these pages in April 1941; pro- 
duction will be on a 24 hour 
basis, concentrating on fighters 
and bombers, though it is hoped 
that after the present conflict 
commercial and sports aircraft 
will be built for the Indian 
market. 


Names for Planes 


Corsair, Buccaneer, Seagull, 
Coronado ... It isn’t Pullman 
cars, it’s Navy warplanes. Sec- 
retary Knox has decided that 
Navy’s letter-and-number desig- 
nations for its aircraft are too 
prosaic for the public; from now 
on they are to have warlike 
names. There’s no apparent 
system used in applying the 
names; some of them are picked 
up from the British; some just 
sound good. 

Fighter names: Brewster 
F2A is Buffalo, Grumman F4F 
(which used to be known as the 
Skyrocket) is the Wildcat, 
Vought F4U is the Corsair. 

Observation: Curtiss SO8C is 
the Seagull while Navy OS2N 
and Vought OS2U share the 
name Kingfisher. 

Dive bombers: Brewster SB- 
2A is Buccaneer, Curtiss SB2C 
is Helldiver, Douglas SBD is 
Dauntless, and Vought SB2U is 
the Vindicator. 

Torpedo bombers: Douglas 
TBD is Devastator and Grum- 
man TBF is the Avenger. 

Patrol bombers: Boeing PBB 











Press sneaalli 
THIS NEW HAWKER HURRICANE II has four 20 mm. cannon. 
Another version of this fighter has 12 machine guns, all in the 
wings. 


is the Sea Ranger, Martin PBM 
is Mariner, Consolidated PBY 
is Catalina and PB2Y Coronado. 

But the numbers, somehow, 
keep creeping back. Already 
we have Wildcat IV and Mar- 
iner II. 


Mechanic Training 
Proposed for CPTP 


Expansion of the CPTP pro- 
gram to allow the training of 
aircraft mechanics as well as 
pilots is proposed in a bill re- 
cently introduced in Congress 
by Rep. Jennings Randolph and 
Senator Pat McCarran at the 
request of the National Avia- 
tion Training Association, a 
group of civilian schools, most- 
ly CPT contractors. 

There is considerable doubt 
that the suggestion will be 
adopted, however, in view of 
the existing programs now un- 
der the Office of Education 
which has some _ $100,000,000 
for defense training. This fund, 
however, can flow only into pub- 
lic schools and cannot be used, 
as in the case of CPTP, for 
contracts with private schools. 

The Casey Jones committee 
of the Aeronautical Chamber 
of Commerce is more inclined 
to favor concentration of train- 
ing in the present agencies 
rather than creation of a new 
program. 


Four PAA officials reached Cairo, 
Egypt, in mid-October to dis- 
cuss plans for using airline 
pilots to ferry American-built 
planes to the Sudan, over PAA’s 
new inland African route, thus 
relieving British pilots for other 
duty. Another reason is that 
British pilots, less experienced, 
and flying unfamiliar planes, 








are cracking up too many of 
them, reportedly about 20 per- 
cent. 


Republic Aviation's new plant at 
Farmingdale, L. I., is nearing 
completion, is already rolling 
P-48s from three production 
lines. Ralph Damon, president. 
says plant will be tooled for 
production of the P-47 “Thun- 
derbolt,” first Army pursuit 
plane to take a 2000 h.p. engine 
—Pratt & Whitney Double Row 
Wasp. 


Revenue passenger miles fiown 
by the airlines, first 8 months 
1941, increased 30.46% over 
same period last year—from 
666,517,142 to 869,518,236. In 
July, air express shipments 
passed 1,000,000 pounds for 
first time. 


Aircooled Housewarming 


The officers and directors of 
Aircooled Motors have decided 
to throw a homewarming to 
mark the opening of the new 
engineering building and experi- 
mental laboratory. Formal in- 
vitations will be sent to a select 
list of top men in the aircraft 
industry and to a group of city, 
state and federal officials, to at- 
tend the event which takes place 
at 3 p.m. Saturday Nov. 8, at 
the plant on Liverpool Rd., 
Syracuse, N. Y. 





Gardner Watch 


A unique flight calculator 
watch which tells time, time 
out, speed and distance, has 
been made by Longines-Witt- 
nauer Watch Co. for Lester D. 
Gardner, vice pres. of Institute 
of Aeronautical Sciences and 
former Editor of AVIATION. The 
design for the calculating fea- 
tures of the watch was made by 
Maj. Gardner. 

Around the center dial are 
two rotatable rings, inner of 
which is rotated by separate 
winding stem and the outer by 
hand. To calculate’ elapsed 
time, arrow “M” on inner ring 
is set opposite minute hand, and 
arrow “H” on outer ring oppo- 
site hour hand, at beginning of 
flight. From these “fixes” 
elapsed time of a flight is eas- 
ily calculated. 




































































OPERATORS 


CORNER 





L. A. Airport Survey 


An intensive study of the 
Los Angeles County airport and 
air traffic problem is being 
made by the Aviation Commit- 
tee of Los Angeles Chamber of 
Commerce, with the collabora- 
tion of the CAA and the Army 
Air Corps. Intensification of 
transport flying, factory test 
flying, and military and CPTP 
training have all combined to 
bring the world’s greatest con- 
centration of flying activity to 
Los Angeles. There are more 
than 20 airports active in the 
Los Angeles city neighborhood. 
Yet a preliminary military 
survey indicates that the Los 
Angeles area is short some 30 
airports of the minimum which 
would be required for adequate 
military air operations in de- 
fense of the area. 

Glen B. Eastburn, manager 
of the Aviation Department of 
the Los Angeles Chamber of 
Commerce, is heading up the 
airport study. He recently got 
a birds-eye view of the prob- 
lem by making a one-day flight 
to 20 airports in the Los Ange- 
les area, flying in an Interstate 
Cadet piloted by our Pacific 
Coast Editor, Charles F. Mc- 
Reynolds. 


Jamestown Rendezvous 


That light planes are a def- 
inite asset to national defense 
was emphasized by speakers at 
a rendezvous of pilots who flew 
their craft to the Municipal 
Airport at Jamestown, N. Y., 
September 7th. More than 200 
fliers were registered and at- 
tended a breakfast given by Neil 
McCray, lessee of the airport. 
Others landed at intervals dur- 
ing the day. 

Mr. McCray explained that 
the purpose of the rendezvous 
was to interest pilots of light 
planes in the formation of a 
civilian air corps reserve to 
work behind the lines in case 
of a national emergency. He 
declared the way in which the 
pilots assembled at the James- 
town airport for just a friendly 
meeting under peacetime condi- 
tions illustrated the co-operation 
which could be expected under 
a government order for the 
mobilization of such planes. 

Indication for forthcoming 
government regulations of light 
planes was given by Floyd 
Johnson of Detroit, sales man- 
ager of the Stinson Aircraft 
Corporation, who said _ that 
within six months an order will 
be issued for the organization 
of the “home guards.” 
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Interstate Aircraft Photo 


L. A. AIRPORT SURVEY GROUP: | to r: Don P. Smith, Inter- 
state President; Glen B. Eastburn, aviation mgr., L. A. Chamber 
of Commerce; Woodruff DeSilva, Mgr. L. A. Municipal Airport; 
C. F. McReynolds, Aviation’s Pacific Coast Editor, who flew 


the ship. 


William T. Piper, head of the 
Piper Aircraft Corporation, de- 
clared the rendezvous one of 
the largest gatherings of light 
planes. “This shows where the 
interest actually is,” he _ re- 
marked. “Most people think 
flying is a rich man’s game. 
Flying will eventually be the 
cheapest mode of transporta- 
tion. Here, today, we have 
stirred up enthusiasm for pri- 
vate flying. We should get an 
organization formed to be of 
service to our government.” 


N.A.T.A. Convention 


The Second Annual Conven- 
tion of the National Aviation 
Training Association will be 
held in Kansas City on Decem- 
ber 1 and 2. The first conven- 
tion brought several hundred 
operators to Kansas City and 
even more are expected this 
year. 


Spartan Trains Women 


Last month the Spartan 
School of Aeronautics at Tulsa, 
Okla., inaugurated a_ three 
months instrument technicians 
course for women. The course 
takes eight hours a day for 
three months and includes lab- 
oratory practice, disassembly, 
overhaul, reassembly, and cali- 
bration of all standard flight 
instruments. Tuition is $225. 
Considerable new equipment has 
been installed for this course. 

Spartan recently brought its 
total floor space up to 342,000 
when it moved Army mechanics 
students into a new 548 by 100 
ft. buildinig. The new building 
houses eight class rooms and a 
large shop. 





Rankin Academy 


Construction work on the re- 
cently announced expansion pro- 
gram of two new hangars, four 
barracks and four runways for 
the Rankin Aeronautical Acad- 
emy here is under way, accord- 
ing to announcement by J. G. 
“Tex” Rankin, president of the 
academy. 

Estimated cost of the new 
buildings and runways is $300,- 
000. This figure, plus the cost 
of the original buildings, repre- 
sents an investment of $650,000 
in the academy, which is one of 
the newest of the U.S. Army Air 
Corps Training schools for Avia- 
tion Cadets. 

Each of the new hangars will 
be 100 x 200 feet. The hangars 
will increase the aircraft stor- 
age capacity of the school from 
36 to 108 planes. 

The new barracks, which will 
raise the student capacity of 
the school from 125 to 400, are 
air-conditioned and will offer 
other improvements in living 
quarters and study rooms for 
the cadets. 

Each of the four runways to 
be constructed will be 3000 ft. 
long and 100 ft. wide, permitting 
landings from any direction. 


Need Link Trainer 


Operators 


CAA needs more Link 
Trainer Operators, according to 
a recent Civil Service announce- 
ment. Operators receive $2,900 
a year and instructors receive 
$3,200. See your Post Office for 
details. 


California Flyers School of Aero- 
nautics at Los Angeles Airport 
is putting in a new athletic pro- 





—— 


gram for its Air Corps 

Under the direction of fy 
Johnson, Civilian Director of 
Physical Training in that area 
a new athletic field has beer 
completed and both cadets and 
civilian students will get a regu. 
lar program of sports each day 


The Robertson Aircraft Corporo. 
tion at Robertson, Mo., recent); 
was approved by CAA as , 
mechanics school to give course: 
leading to Aircraft and Engine 
Certificates. The school has 
becn in operation for 22 years, 
in conjunction with an Approved 
Advanced Flying School. Major 
Wm. B. Robertson is president 
of the corporation. 


The California desert is no 
longer barren. Shoving the cae. 
tus and Joshua trees aside, the 
Army has long since carved out 
a huge bomber base near Lap. 
caster, about 120 miles north of 
Los Angeles, and now Major C. 
C. Moseley has opened his War 
Eagle field about 10 miles west 
of Lancaster. This is a $500,000 
airport at which 100 British 
boys are currently receiving 
flight training. Latest desert 
port, also in the Lancaster area, 
is projected by the Los Angeles 
county board of supervisors as 
an auxiliary field for transport 
and private flying operations. 
The desert is fog free and pro- 
vides an ideal second choice ter- 
minal when fields closer to Los 
Angeles are closed by weather. 


Wyoming Aircraft Sehool 


The Wyoming Aircraft 
School at Cheyenne, Wyoming, 
is now approved by CAA to 
give A. and E. courses, The 
school is under the direction of 
C. B. Jackson and has trained 
many men since it started in 
October 1940. Some $22,000 in 
equipment has been _ installed 
recently. 


New Welding Booklet 


A pictorial booklet, “You and 
Your Job in Arc Welding” has 
been published by the Hobart 
Trade School of Troy, Ohio. 
The booklet describes welding 
courses at the school and is free. 


CAA Ground Training Plan 


Seventy percent of men 
trained in airport ground classes 
by CAA, WPA, N.A.C.A. and the 
U. S. Office of Education have 
been able to get jobs imme- 
diately, according to Brig. Gen. 
Donald H. Connolly of CAA. 
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‘Recent Books 


A Graphic History of 
U. S. Naval Aviation. By S. Paul 
Johnston, 188 pp., illus. Duell, Sloan 
& Pearce, New York, N. Y., $3.00. 


With world situations changing 
hourly, with so much that is new de- 
veloping so swiftly, one must read 
quickly, and in ever-increasing amounts. 
This has necessitated an entirely new 
type of literature and one of its best 
exponents is S. Paul Johnston. His 
method of clear, terse presentation, 
shorn of superfluities, accompanied by 
sketches and photographs, would of it- 
self be a recommendation. But back 
of the Johnston style is thoroughness 
and authoritative knowledge. Which is 
why we tell you not to miss his first 
book, “Horizons Unlimited”, his new 
book “Flying Fleets”, and his forthcom- 
ing book “Flying Fortresses.” Flying 
Fleets treats of our Naval Aviation, not 
in detail, but graphically. He tells 
what is essential to maintain our pro- 
tective ocean “fences”. His inimitable 
grease-pencil sketches, seemingly jotted 
down, show clearly the job of our fly- 
ing fleets and the organization pattern 
for the fleets. A portion of the text 
describes the types of naval aircraft 
‘and is broken down with one page de- 
voted to each basic type, so indicated 

‘whe dee ot the page, which makes a 

fancy @erence. The history of the 
ying flee is brief but all-inclusive, 
covered from all angles. The splendid 
collection of photographs, embracing 
every type of naval aircraft from Glenn 
Curtiss’ gbox-kite of 1911 to the latest 
dive *bqmnber, is broken down _ into 
groups oflighter-than-air, heavier-than- 
air, catapults, carriers, trainers and 
training, parachutes, and manufactur- 
ing. &. 

Johnston’s summation that “Naval 
aviation today stands ready to do its 
part in any emergency that confronts 
the nation. Our fleets that fly stand 
shoulder .to shoulder with the fleets 
afloat in the defense of America” is 
borne out by his book, and should com- 
fort those concerned about the defenses 
of our country. S. Paul Johnston is a 
Lieutenant Commander in the Naval 
Reserve, co-author of the “Aviation 
Handbook”, former editor of AvraTIon, 
and is now Coordinator of Research for 
the National Advisory Committee for 
Aeronautics. He knows whereof he 
speaks, 


FLYING FLEETs. 


ArE You Fit to BE a Pitot! By Dr. 
Ermin L. Ray and Stanley Washburn, 
Jr. Published by Wilfred Funk, New 
York. 61 pages, $1.75. 


Here is an ingenious book which 
will interest a lot of people, both in 
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and out of aviation. Dr. Ray is both 
a pilot and a Flight Surgeon. He has 
gone through the Army school for 
Flight Surgeons and has been stationed 
at Wright Field. Thus his material 
is authentic. In this book, written with 
Stanley Washburn of American Air- 
lines, is presented in simple, interesting 
form, 12 tests for judging if one can 


pass a physical examination for a pilot’s — 


'cense. 

Dr. Ray states that thousands of peo- 
ple never try to take up flight instruc- 
tion because they think only supermen 
can pass the tests. This book was 
written to prove that nearly everyone 
can pass the tests. The various chap- 
ters are filled with clever charts for the 
reader to use. We recommend the 
book for all schools and airports, as well 
as for all persons who want to fly but 
who are not sure they can. 


HANDBOOK OF SLEEVE BEARINGS. By 
Albert B. Willi. Published by Federal- 
Mogul Corp., Detroit. 218 pages. 


The author is Chief Engineer of the 
Federal-Mogul Corp. and his book was 
written to be a practical guide for the 
engineer, designer and draftsmen in the 
selection, design and application of 
sleeve bearings. The book is divided 
into 10 sections, as follows: Materials 
of bearing construction. The precision 
insert (interchangeable) split bearing. 
Oil grooving. Special types of split 
sleeve bearings manufactured by his 
firm. Shims for adjustment of bearing 
clearance. Dimension sheets for pre- 
cision insert split bearings; for plain 
and double flanged split bearings; for 
babbitt lined bearings; for precision 
“dualoy” fmll round plain and flanged 
steel back bearings; for flanged bronze 
bushings with stock in bore for finish- 
ing to six after assembly. Appendix. 


INDUSTRIAL Piastics. By Herbert R. 
Simonds. Published by Pitman Pub- 
lishing Corp., New York, Chicago. 385 
pages, $4.50. 


The second edition of an authorita- 
tive study of the use of plastics as 
engineering materials is comprehensive, 
yet simple and concise in its presenta- 
tion. It will be valuable to engineers 
and enlightening to such of the general 
public who are interested in knowing 
what plastics are and their industrial 
applications so far. 

Attractively illustrated with several 
color as well as numerous black and 
white photos, the book deals rather ex- 
tensively with ten of the more important 
plastics, giving the physical properties 
and applications. A chapter on mold- 
ing practice, using operations at the 
General Electric plastics plant in Pitts- 
field, Mass., as an example, should 





prove interesting. And in the chapter 
on Industrial Applications, a section 
dealing with plastics in airplanes will 
gain particular attention, although it 
is to be regretted more material could 
not be presented concerning plastic 
bonded plywood aircraft construction. 
It is, nevertheless, amazing the numer- 
ous and varied applications to which 
plastics are being put in this country 
and abroad. 


A1rR TRANSPORTATION. By Claude E. 
Puffer. Published by The Blakiston 
Co., Philadelphia. 675 pages, $3.75. 


This scholarly book presents a com- 
plete and detailed analysis of all the 
activities of C.A.B. and C.A.A., the 
decisions of the Interstate Commerce 
Commission in air-mail cases from 1935 
to 1938, studies the economic and legal 
characteristics of the air transport in- 
dustry which bring it under federal 
regulations, and discusses the activities 
and powers of other governmental 
agencies which affect the airlines. Air- 
line rates are thoroughly studied and 
discussed. 

At about a half-cent a page, this book 
is a wonderful buy for anyone who 
takes his airline economics or history 
seriously. Thousands of hours of work 
have gone into collecting and present- 
ing the material. The author is a 
Ph.D. and a member of the faculty at 
the University of Buffalo. 


BomBs AND BOMBING, WHAT EVERY 
CiviL1an SHOULD Know. By Willy 
Ley. Published by Modern Age Books, 
432 Fourth Ave., New York. 124 
pages, $1.25. 


The author is a German who came to 
the U. S. in 1934 and who is now editor 
of the New Weapons page of PM. In 
Germany he was president of the Rocket 
Society, and is an expert on incendiaries. 
He has made a close study of bombings 
in this war and passes on much new 
material to his readers. He discusses 
bomb sights, level bombing, dive bomb- 
ing, AA guns, effect of bombs on sky- 
scrapers, big bombs, and many other 
points. It makes interesting reading. 


MAGNAFLUX AIRCRAFT INSPECTION 
Manuva. By F. B. Doane and W. E. 
Thomas. Published by Photopress, Inc., 
Chicago. 193 pages. 


The authors are a vice-president and 
an engineer of the Magnaflux Corp. 
and this is the official inspection manual 
for their company. Their book is 
clearly written, well illustrated and is 
a valuable contribution to aviation lit- 
erature. The book covers all phases 
of Magnaflux work. 
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Products by GF: Metal Desks * Aluminum Chairs « § 
Cabinets + Safes + Steel Shelving « Storage Cabinets + 


THE GENERAL FIREPROOFING COMPANY 
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“A feeling and sense of security 


unparalleled in our flying experience . 








Speaking of the two Waco UPF-7 trainers, Chief Pilot and Instructor, 
James Malone, of the Brayton Flying Service, Inc., says: “After suc- 
cessfully graduating over 90 students in the secondary acrobatic phase 
of pilot training, we have ridden these ships with a feeling and sense 
of security unparalleled in our flying experience. In training the 
students in advance acrobatic maneuvers, their attempts turn out to be 
violent convulsions which the ship stands without a murmur. For acrobatic training, 
this ship is outstanding and has proved itself trustworthy and reliable.” 

Chief Mechanic, Harry Grow, adds: ‘“‘We appreciate the wonderful cooperation of 
the Waco Service Department in keeping us informed of the changes and improvements 
made on the UPF-7 Model Waco. Their service can’t be beaten.” 

A dependable ship backed by dependable service spells profit for the base operator 
who has a CPTP secondary program. Isn’t this the kind of a ship you need for your 
secondary work? 




















WACO AIRCRAFT COMPANY 


TROY, OHIO > 
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The Brayton Flying Service, Inc., Lambert Field, St. Louis, is using two Waco UPF-7 planes for their secondary pilot training. 


U.S.A. 
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PARKS AIR COLLEGE was founded 
August 1, 1927. Has enjoyed full Fed- 
era approval longer than any other 
aviation school. 


Is accredited in its Aeronautical 
Engineering School by the Illinois 
Superintendent of Public Instruction. 


Included in the Accredited Higher 
Institutions 1938, issued by the 
United States Office of Education, 
Federal Security Agency. 


Graduates are qualified educationally 
for appointment as aviation cadets in 
the U. S. Army Air Corps and for flight 
training in the U.S. Naval Air Reserve. 


Has a ca acity enrollment of 325 
commana aviation students, and 
216 U. S. Army Air Corps avia- 
tion cadets. 


Has its own airport with a school 
plant of 25 buildings devoted to school 
purposes entirely, also two fields of 
968 acres and 96 acres for military 
flight training. 


Has a faculty of 82, each especially 
qualified for his particular eld of 
instruction, 


)—LEADERSHIP—A._-\— mS > 
The Key to Leadership 








in Commercial Aviation 


Is Thorough, 
Comprehensive Training 





I’ has always been Arue that your ability to ee to 


positions of responsibility in commercial aviation depends 





to a great extent upon the soundness of your preparatory 
training. It is more than ever an important fact today. 


The tremendous growth and . expansion of the aviation és 
industry which we are now witnessing: has greatly increased 
the need for, and. the value of, Leadership Training of the 
calibre you receive at Parks. The demand for thoroughly 
trained men is growing at a phenomenal rate—but only 
those with the proper background will be qualified for the 
advancement that every forward-looking man desires. 


». Your training at Parks is designed to prepare you to con- 
“tribute to the progress and development of the great industry, 
—to rise to leadership — and definite proof of it’s value 
is: found in the large number of Parks graduates who now 
hold positions of responsibility. 

To give only two examples, a Parks Aeronautical Engi- 





neering graduate, 6 years out of school, directed the wing 
development of one of the world’s fastest pursuit planes now in mass 


























production; a Maintenance Engineering graduate, 8 years out of Parks is 
Plant Superintendent of one of the important aircraft factories. 


Your first step towards obtaining the key to leadership is to find out for 
yourself the training opportunities available to you at Parks Air College. 
Parks offers four courses, each specialized in its field, but all providing 
basic preparation for advancement in aviation. They are: Professional 
Flight and Executive, Aviation Operations and Executive, Maintenance 
Engineering, and Aeronautical Engineering. 


Send the coupon or a postcard request, today, for complete informa- 
tion and the free 64-page Parks catalog. As admission to Parks Air College 
is restricted, it is to your ad- 





[ PARKS AIR COLLEGE te ae 3 | 
| East St. Louis, Illinois : —_— 


vantage to act without delay. 


Please send me details of four majuc 
courses in commercial aviation training. 
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R.A.F. Bomber Crews 


(Continued from page 53) 





garden or some other spot which every- 
one would like to bomb, and the pupil 
adjusts his bomb-sight with many swift 
calculations. When he has finished his 
computing and dropped his bombs, a 
cross of white light on the floor, cast 
from a spotlight in the balcony, shows 
him where his bombs would have fallen. 

The Link Trainer, ingenious inven- 





tion of an American, Mr. Edwin Link, 
is, at a first glance, obviously a toy. 
An educational toy, perhaps, but the 
miniature aeroplane swaying very gently 
on a pedestal is painted so clean and 
brilliant a blue, with the rings of Brit- 
ish aircraft patriotically bright, that it 
must be meant to catch the fancy of 
the pupil. And the object, the connec- 
tion between this brightly painted model 
with death and destruction in Germany? 
At first, indeed, there seems to be no 
connection between the model and any- 
thing else at all. It does not seem to 
be connected with a small cupboard in 
one corner of the room, full of tele- 





Acme Newspictures 


Bomber crews are taught how to get into a collapsible dinghy at night, in case the 
bomber is brought down at sea. 





British Press Service 


When training is completed the real work begins. This crew is entering a Boeing Flying 
Fortress for an attack on the Gneisenau lying in the harbor at Brest. 
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phones and wires, from which an air- 
man occasionally emerges, or with a 
table with a map on it and a complex 
machine, much like a mechanized plan- 
chette, poised on three wheels over 
the map. Nor does it seem to have 
any connection with the notice boards 
on the wall with scraps of paper pinned 
to them, each with a pattern accurately 
traced on it in red ink, a quatrefoil, 
the letter “H”, or some other geo- 
metrical line—the young artist’s first 
steps in drawing. 

There is a subdued hum of hidden 
machinery and everyone in the room 
is busy and intent. It is a considerable 
surprise when the pupil himself makes 
his appearance, actually from inside the 
model aeroplane. A young Canadian 
with pilot’s wings on his tunic lifts a 
black hood over the model and steps 
down from the pedestal, looking rather 
hot and tired and smoothing his ruffled 
hair. He has, in fact, done half an 
hour’s very hard work, directing the 
course of the miniature aeroplane by 
instruments, with the black hood over 
his head. His course has been plotted 
by the planchette—it is called “the 
crab”—on the map which lies on the 
table, and he has been guided by the 
airman in the cupboard, who at inter- 
vals has sent him directions by wire- 
less. His course when plotted on the 
map has traced out one of those geo- 
metrical patterns which are displayed 
on the notice board as an example to 
pupils; his flying has been as bril- 
liantly exact. 

In another room in the training cen- 
ter, in the “cubicle trainer,” a whole 
bomber crew works together in a dark 
cupboard in which there are all the 
essentials of a bomber’s equipment. 
They look out at a screen on which a 
lantern from time to time throws slides 
of a German landscape as seen from 
the air. To make things more difficult 
for the crew, as things would be more 
difficult for them in reality, lights dazzle 
them as searchlights would, and little 
flashes on the screen mimic the burst- 
ing of anti-aircraft shells. Inside the 
cubicle the crew remains for hours at 
a time, in wireless contact with the 
instructor outside, with the pilot at 
the controls, the navigator plotting his 
course on the maps, the wireless opera- 
tor getting signals from his base. 

By degrees the crews move from 
models to reality. The air gunner learns 
to shoot both with real and imaginary 
bullets, always in a real gun turret 
mounted on wheels, but sometimes at 
a range and sometimes in a darkened 
room. In the “Spotlight trainer” he 
aims at the silhouette of an aeroplane 
which appears on an enormous dome 
of concrete resting on its side. His 
guns have no bullets in them, but only 


(Turn to page 142) 
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Denison representatives and engineers 
will be glad to help you with any oil 
hydraulic problem. A lot of interesting 
new uses and improved adaptations for 
oil hydraulic equipment have developed 
in Denison HydrOlLics . You'll find 
them well worth knowing about. Write 
for new bulletins showing HydrOlLics 
at work. No obligation, of course. 


The DENISON 


ENGINEERING 
c oO M PAN Y 





ieee 
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= compel EXTRA PRODUCTION BY RETOOLING 
YOUR PRESENT PRESSES 


BENDING, BROACHING, STRAIGHTENING 


” 116 W. Chestnut St., 


ASSEMBLING 
























Simple and easy to understand, these 
timely bulletins are guides to emergency 
tooling. They'll help you meet produc- 
tion demands while you wait for new 
equipment. 


They'll show you how to retool a 
straightening press for broaching, bend- 
ing, and assembling, how to use an as- 
sembly press for straightening and 
bending. 


There are plenty of drawings and illus- 
trations showing common types of tool- 
ing and their applications. Your own 
engineers can develop them further for 
special, out-of-the-ordinary jobs. 


Hard-pressed as we are to fill defense 
needs, we're never too busy to give 
you all the help we can — old cus- 
tomer, new customer, or non-cus- 
tomer, these books were designed 
to help you. 


They're yours for the asking; just 
clip the coupon and send it in. Your 
copies will reach you prompily. 


a» E— ™@ & wf aS ™M! 
EQUIPMENT «APPLIED 


_ dpe OWL cA. 


The Denison Engineering Co., 


Columbus, Ohio 


Rush bulletins PH200 and PH201 to me. I'd like. 
each, so I'll have extra bulletins for key men in our shop. 


Our company has ( ) has not ( ) used HydrOlLic equipment in 
the past. 


NAME 
TITLE 
COMPANY 
STREET 
CITY. STATE 


copies of 
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“YANKEE’ 





“Yankee” Spirals. 
A Size for Every Purpose. 


ES on lee 





“Yankee” Ratchet 
Hand Drills. With Five 
Ratchet Adjustments. 









**Yankee”’ Ratchet 

Tap Wrenches. 

Available in Three 
Sizes. 














“Yankee”’ Vises. 
A Complete Range of Sizes. 








Driving screws quickly ... tapping threads easily... 
speeding up milling jobs and drilling in tight quarters... 
Operations such as these are all in the day’s work for 
*“Yankee”’ Tools, the first choice for many years with 


industrial users. 


Stepping up production for National Defense is the theme 
today. Naturally, then, the time and labor-saving qualities 
of “*Yankee’’ tools have, more than ever before, made them 
standard equipment with the Aviation Industry. 


Write for *‘Yankee’’ Tool Book A-2 


YANKEE’ TOOLS 


Make good Mechanics Better 


North Bros. Mfg. Co., Phila., Pa., U.S.A. 












(Continued from preceding page) 
an electric light inside which shines on 
the dome when he fires. Here it is 
a very quiet warfare of light and 
shadow, but at the actual range the 
noise of the machine guns is shattering, 
an unbearable assault on the ear drums 
even though only one turret is firing 
at a time which is nothing compared 
with the noise of the eight machine 
guns of the Spitfire. 

Here you can see what tracer bullets 
look like as they pass through the air; 
they do not look in the least like a 
moving particle of light, at any rate in 
the day-time, but there seems to be 
something, it is difficult to say what, 
cutting the air in two. Inside the heap 
of earth against the wall there is a 
little flame and a puff of smoke, a 
minute volcanic eruption caused by the 
bullets. 

Later in their training the men go 
to the crew room, a long hut with lock- 
ers, much like a gymnasium, and strewn 
with what seems to be protective armour 
in which to play some unusually tough 
kind of football. They look young 
enough in their ordinary. uniforms, but 
even younger in these ungainly overalls 
and helmets, padded, and hung with 
wires. All distinctions of rank are 
eliminated, as well as those signs and 
badges which give a due solemnity to 
military life. On the wall there is an 
encouraging poster telling the crews 
how much trouble will be taken to find 
them if they should happen to come 
down at sea. After a few last instruc- 
tions they go out in lorries to bombers 
dispersed about the aerodromes. The 
bombers’ airscrews begin to turn and 
there is a spurt of flame from the ex- 
haust pipe and a violent sound of chok- 
ing. Very slowly and rather clumsily 
the bombers waddle towards the run- 
ways of tarmac, turning corners with 
apparent difficulty, lumbering along un- 
til they reach the beginning of a great 
broad road across the aerodrome—in 
this weather, with the wet surface re- 
flecting the sky, this looks more like 
a river. 

Then the bomber begins to use the 
terrible power of its engines, and now 
it begins to look as though it were 
made to move along the ground, taking 
a very straight course, and quickly 
gathering speed. It has almost reached 
the end of the runway before there 
is any change and then the lift into 
the air scarcely seems as though it were 
meant to happen. After the fierce 
charge down the straight road flight 
is almost an anti-climax. 

The crew has gone to drop bombs 
into the sea, dummy bombs filled with 
sand and containing a detonator to 
blow them to pieces. They are almost 
at the end of their training, getting 


(Turn to page 144) 
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Aircraft Welding 


(Continued from page 67) 





jected to tension, compression or tor- 
sional test—whichever type of stress it 
is designed to withstand. The severity 


and completeness of each test depends’ 


upon available testing equipment and 
individual circumstances. 

Again any difficulties which may 
arise are analyzed and any necessary 
changes in procedure are made. Suit- 
able jigs are designed and built and 
the welding procedure marked on the 
blueprint. These markings include the 
starting and stopping points of all welds, 
the direction of welding and the welding 
technique. All operators are then 
required to follow that procedure 
exactly. 


Weld Cross Section. 


Edge Preparation. With material less 
than 4 in. thick no special preparation 
is necessary except to make sure a good 
fit is obtained and that the edges are 
cleaned of scale, grease and other for- 
eign matter. 
and heavier, the edges to be welded 
together should be beveled so as to 
provide an included angle of at least 75 
deg., if possible. 

Spacing. Most welds in aircraft 
work are fillet welds of one form or 
another and for this type of weld no 
spacing is needed. For butt-type welds 
the edges to be joined should be spaced 
somewhat to facilitate thorough pene- 
tration. This spacing at the point of 
welding should be at least #2 in. for the 
lighter gauges to 4 in. for plate material. 

Weld Penetration. Thorough fusion 
between the base metal and metal added 
from the welding rod at all points in 
the weld is a necessary requirement 
of all fusion welding. 

Weld Reinforcement. By reinforce- 
ment is meant the amount by which the 
weld is built up above the top surfaces 
of the parts being joined. Such rein- 
forcement should merge smoothly into 
Ahe top surfaces without undercutting 
‘or excessive build-up at any point. For 
butt welds in S.A.E. X4130 sheet or 
tubing welded with low-carbon or 


For material $ in. thick © 


medium-carbon welding rod, the weld 
should be built up so as to be at least 
14 times the base-metal thickness. With 
relatively thin base metal, 0.10 in. and 
thinner, the weld, including the rein- 
forcement, is frequently as much as 
twice as thick as the metal being joined. 

Welding Rod. Like most other weld- 
ing operations, X4130 is joined with a 
welding rod having an analysis differ- 
ent from that of the base metal. Three 
commonly used welding rod analyses 


y 
ZZAULZL - 


ip 0 ga! be “Up to 3" 








More than #” gts Se At least 75° 


UMMM 











| au yu 
nd 32 to a 


Fig. 3—Blacked-in areas indicate the desired 
contour both at the top and at the root of 
the finished weld. Naturally, with light 
gauges the reinforcement may be as much 
as 100 percent, instead of the 25 percent 
indicated here. 


will be given here and the chief reasons 
for the use of each will be explained. 

The welding rod that has been used 
most widely until recently, and that is 
still used for much aircraft work, is a 
low-carbon steel similar to Norway 
iron. The general analysis is given as 
0.06 percent carbon max., 0.25 percent 
manganese max., and not over 0.05 per- 
cent silicon. (Oxweld No. 7 Drawn 
Iron Welding Rod, copper-coated, 
meets this specification. ) 

Naturally such welding rod has con- 
siderably lower unit tensile strength 
than the X4130 base metal. However, 
welds having equal or greater strength 
than the base metal are ,consistently 
made in light gauge material. Two 
factors contribute to this strength: 

1. The thickness of the weld metal, 
the weld cross-section, is considerably 
greater than that of the base metal. 

2. The weld metal, during fusion, 
picks up alloying elements from the 
adjacent base metal, thereby increas- 
ing the strength of the weld metal. At 
the same time the slight decrease in base 
metal strength, due to the loss of alloy- 
ing elements, occurs in an area 
strengthened by the weld reinforcement. 
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Fig. 4—In joining light to heavy sections, A, the welding flame should be directed more 
against the heavy section. Suggested methods for making the joining of such sections 


easier are given at B. 
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When aircraft tubing greater than 
0.10 in. thick is to be welded, an exces- 
sive height and width of reinforcement 
would be required to obtain strength in 
the weld equal to that in the base metal 
with the low carbon welding rod, © 
Furthermore, because of the greater | 
spacing between the base metal parts 
during the welding of this thicker 
material, the pick up of alloying ele- 
ments from the base metal is not as uni- 
form in its effect upon the weld. These 
factors indicate the need for a welding 
rod of higher strength. Therefore, a 
welding rod having 0.13 to 0.18 per- 
cent carbon, approximately 1.10 per- 
cent manganese and 0.25 percent silicon 
(Oxweld No. 1 High Test Steel Weld- 
ing Red) has found wide acceptance for 
some time and its use seems to be 
expanding. In addition to the higher 
strength of this rod due to its increased 
carbon content over that“of the low car- 
bon rod previously mentioned, the man- 
ganese and silicon in this welding rod 
have a fluxing action which is advan- 
tageous. The carbon content in this 
rod offers the opportunity of increasing 
weld strength by heat treatment. 


(To be continued in an early issue) 
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very near to the real thing and anxious 
for it to begin. They have had enough 
of training by now, not only here, | 
where they have learned to work as’a 
crew, but in other schools before, where 
they were trained as individuals. 

Back from their training flight they } 
take a rest before dinner, still loosely 
divided into crews, for the crews have § 
a way of sitting together even when 
not at works There are dark hlue 
Australian uniforms mixed with’ the J 
lighter blue of the R.A.F., which Cana- 
dians, New Zealanders, South Africans 
and men from all parts of the Empire 
wear. There is one man who has come | 
from South America on his own to fly | 
in a bomber against Germany—he wot- 
ders at intervals if the R.A.F. would 
like to pay his fare but he does not 
expect anything much to be done about | 
it in the near future. There is a very } 
young man dozing in a wicker chaifj) 
with a kitten asleep on his knee. He @ 
has the rather long hair which flying 
men often wear and he looks much like 
an English undergraduate, lazy aftef 
a day on the river. Nothing but waf 
would easily have brought these mea} 
together, but now they are together 
indeed. There are few closer ties thai 
those which hold together the crew of 
a bomber. 
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A new synthetic solid 


gives you this 


permanent tracing paper 


A remarkable new transparentiz- 
ing agent developed in the K &E 
laboratories—produces this truly 
permanent tracing paper! ALBA- 
NENE is made of 100% long fiber 
pure white rags—treated with 
Albanite—a new crystal clear syn- 
thetic solid, physically and chem- 
ically inert. ALBANENE will not 
oxidize, become brittle or lose 
transparency with age. 

Equally important, ALBANENE 
has an excellent drawing surface 
that takes ink or pencil beautifully 
and erases with ease... a high de- 
gree of transparency that makes 
tracing simple and produces 


strong sharp blueprints... extra 
strength to stand up under con- 
stant corrections, filing and rough 
handling. ALBANENE has ai/ the 
working qualities you’ve always 
wanted—and #t will retain all these 
characteristics indefinitely. 

Make ALBANENE “prove it” on 
your own drawing board. Ask 
your K &E dealer or write us for 
an illustrated brochure and gen- 
erous working sample. 


EST. 1867 
KEUFFEL «2 ESSER CO. 


CHICAGO * ST. LOUIS - SAN FRANCISCO - LOS ANGELES 
DETROIT + MONTREAL 


REG. U.S. PAT. OFF. 
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The man who succeeds 
is the man who takes 
careful aim — who 
knows where he wants 
to go, and makes the 
most of his opportuni- 
ties to get there! To 
you whose future is in 
Aviation, today repre- 
sents unequalled op- 
portunity. To you who 
recognize that oppor- 
tunity, Embry - Riddle 
training is the means 
to get the right start 
towards success. 


SUN and FUN 


while you learn! 





Not only the best in aviation 
training—but the fun of living 
while you learn in sunny 
Florida. Year-round sunshine, 
beaches, outdoor sports. Avia- 
- tion thril’s in the air gateway 
to Latir America. Clip the 
coupon, today for full informa- 
tion, enroll now for your 
Embry-Riddle aviation course. 


SCHOOL 


240 N. W 


MIAMI, FLORIDA 


OF AVIATION 
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Plated Aluminum 
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Naturally, this application brings 
forth the possibility of flexible engine 
mountings made of duralumin rather 
than with steel. A large saving in 
weight could thus be effected and it is 
interesting to point out the possibility 
of this application is already being ag- 
gressively followed by certain aviation 
manufacturers. 

Experiments are also being conducted 
in connection with the possibility of 
hard-chrome-plated aluminum propeller 
blades. Here it may be necessary to go 
to chromium deposits that may run as 
high as five- or ten-thousandths of an 
inch in thickness. Inasmuch as there 
are only two materials in the world that 
are. harder.than chromium (the diamond 
and boron), it is quite possible ‘that 
heavy deposits of this extremely: hard 
metal may help to overcome some of the 
problems of the high-speed aluminum 
propeller blades. 

Still another possibility of plated alu- 
minum in the aircraft field, is the pre- 
vention of seizing in connection with 
male and female threaded members used 
in aerial “plumbing” systems. The ef- 
fect of slight deposits of cadmium and 
zinc on such plated pieces is now being 
studied with a view of eliminating the 
trouble that has been had in such places. 

Nickel plated duralumin crankshaft 
plugs are already in use in the aviation 
engine field and here the highest authori- 
ties in the field have specified the use of 
such material. 

Experiments now being conducted in 
connection with aluminum pistons and 
cylinders would “itidicate that perhaps 
some’’day it will be possible to build 
a cheap all-atuminum engine in which 
both the piston and the cylinder will be 
made up of some aluminum alloy over 
which heavy deposits of nickel and 
chromium have been placed. Experi- 
ments that have been conducted by one 
of the largest automobile manufacturers 
in the country indicate that aluminum 
pistons, at least, can certainly be made 
available to the automotive industry 
through the deposition of sinall amounts 
of nickel and chromium. 

Perhaps there are many aeronautical 
instruments and parts now made of 
steel and other metals, that could be 
made of aluminum, providing it could 
be given a wear-resistant surface. Even 
small amounts” of nickel greatly in- 
crease the capacity of aluminum sur- 
faces to take wear and when a thou- 
sandth or two of chromium are placed 
over the nickel, extremely good wear 
resistant surfaces are created. 


Certain authorities in the plating 


field now claim that aluminum plate: 
with cadmium directly shows salt 
spray corrosion tests that eXceed the 
protection of anodically treated alumi- 
num surfaces. Even aluminum plated 
with nickel has shown salt spray ‘te- 
sistance up. to 6,024 hours, which is 
several hundred percent over the bes: 
figure that can be shown by aluminum 
anodized by ordinary means. 


The possibility of using aluminum 
or duralumin commutators on aircraft 
motors and generators is also being 
actively investigated. After having 
been plated with nickel. the segments 
could be soldered in position with the 
connections and after assembly the 
whole commutator could be covered 
with chromium which would not onlv 
produce extremely long wear, but 
would also be highly resistant to oxida- 
tion. 

All in all, it is quite obvious that 
the aircraft industry has discovered 
an extremely helpful ally in connection 
with plated aluminum and that, as 
time goes along, more use will be made 
of it. 

Arrangements are being made for 
the plating of aluminum extrusions in 
24-ft. lengths, and once the pressure 
on the aluminum raw metals market 
has been lifted, a great deal of this 
material will become available for air- 
craft use. 

When plated aluminum is mentioned 
to technical men, the questions imme- 
diately suggested are: what does the 
adhesion amount to and what are the 
corrosion tests? 

After a number of years experi- 
ence with the process, it can now be 
definitely stated that nickel and a host 
of other platable metals can be ad- 
hered to the surface of aluminum and 
its alloys much more effectively than 
they can be adhered to such metals 
as zinc or steel. Insofar as adhesion 
is concerned, aluminum can be plated 
better than the two metals mentioned 
and.as well as any other metal. 

Corrosion resistance, of course, de- 
pends upon many factors: upon the, 
nature of the basic metal, the metal 
plated over it, the thickness of the, 
metal over it, corrosion agent and its 
temperature, etc. 


surface of the basis metal can also be#, 


a factor; that is whether (in the cas€7 
of aluminum) it is sand cast, die cast, 
extruded, rolled, or forged. Ordinary 


sand castings covered with .001 in. give, 


the normal resistance to 20 pesgent 
salt spray tests; that is ‘from 190. ti% 
300 hours. On the other hand .0GL- ig 
of nickel well plated on dural su ii 
have given as high as 624 hours#¥e 
spray before a rupture in the plata 
surface appeared.. Over.600 hours ha¥ 
been recorded before 7g 

a wide area. % 
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Drawing and Blanking Inner Bearing Ring 
Die “Saves time in pro- “Accurately removes 
last ‘tenth’ of stock.” 


ducing smooth base 
metal finish.” 





Diesel Engine Fuel Injector Cylinder, “So accurate 
that a piston can be fit within .00005 inch.” 





“A perfectly straight round hole with o mirror 
finish.” 





Bronze vee The Sunnen 
method of honing is used to se- 
cure a high fini d , Aviation Hydraulic 
e a high finish and accuracy Clicien cate 
Aluminum-Alloy. 


improving the 
quality of the 
bearing surface 
> they contact. An 


extremely smooth 
surface-finish was 
secured. 





“Produced an extremely accu- 
rate and glass-like finish.” 
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Sunnen Precision Honing Machine in use since 

1938 at Cummins Diesel Engine Company, 

Columbus, Ind., on a variety of parts in the 
exclusive Cummins Diesel Fuel Pump. 


Fuel Pump Accuracy 
of Cummins Diesel Engines 






@ The picture above shows the Sunnen Precision Honing Machine finishing 
fuel pump barrel for the metering plunger. The plunger diameter is held to 


a tolerance of .0002”. 


Here’s another example of how Sunnen Honing is serving manufacturers— 
especially those holding important defense contracts. 


Solves Five Important Problems 


1. Corrects errors of out-of-round and 
taper produced by previous operation. 
2. Produces super-smooth surface 
finishes. 

3. Accurately finishes holes to very 
close tolerance as to size and straight- 
ness. 

4. Maintains alignment already es- 
tablished by previous operations. 
5. Provides a simple, low cost pro- 
duction method for accurately dupli- 
cating sizes. 

Wide Range of Uses — The Sunnen 


Model “MA” Four Speed Precision: 


Honing Machine will handle any size 
hole from .185” to 2.400” in diameter 
in any metal except lead or babbitt. 
Saves Time because it can be set up 
for any size job and ready to go in 
less than a minute—no locating. 

Saves Money — Low in initial cost 


(basic price only $195); economical 
to operate; requires only semi-skilled 
labor. 


Saves Man Hours — Saves training 
time —any intelligent young man can 
learn to do precision work in 24 hours. 


Saves Power — Uses only 1/3 hb— 
relieves big grinders and other ma- 
chine tools for other work. 


Accurate — Accuracy within .0001” 
guaranteed. 


Let Us Help You Solve Your Problem. 


In the column on the left we show a 
few typical jobs handled on the “MA.” 


Write for the new 8-page bulletin 
giving complete information — or if - 
you prefer, a Sunnen Sales Engineer 
will call and demonstrate the Sunnen 
Precision Honing Machine in your plant 
on your job. Write today. 


7942 Mafichester Avenue, St. Louis, Missouri 


a= SUNNEN PRODUCTS COMPANY 


Canadian Factory, Chatham, Ontario 
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Auto-Makers 
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efficiency of operation, entirely new con- 
cepts of weight-strength ratios have 
evolved. However, reduction of weight 
in surface carriers does lead, though in 
lesser degree, to greater efficiency with 
resultant economies, as has been learned 
by the makers of buses and streamlined 
railroad trains. It is reasonably safe to 
assume that motor cars of the future 
will be constructed with greater strength 
and overall lightness, due in part to 
developments pioneered by the aviation 
industry. 


Fundamental Differences in Production 


Now let us look at the production 
problems. Under the 40,000 plane pro- 
gram there are roughly 40 different 
models in production and on order, a 
general average of 1,000 per model. 
Even with the utmost effort to achieve 
maximum standardization, it is unlikely 
the number of models could be reduced 
to less than around 35 without seriously 
jeopardizing the military efficiency of 
our Army and Navy air forces. The 
requirements with respect to quantities 
of various models vary widely, of 
course, but even the demand for those 
types needed in greatest numbers will 
scarcely approach 5,000 a year in the 
immediate future. There is a strong 
possibility that the numerical strength 
of air forces may tend to diminish in 
the future as the trend-curve toward 
larger unit sizes has as yet shown no 
tendency to flatten out. 

Five thousand units of one model a 
year is less than 20 units per working 


day. Some automotive producers have 
a capacity of 2,000 units a day. Any- 
one who thinks 2,000-units-per-day pro- 
duction methods can be applied to 2()- 
units-per-day production is simply un- 
informed on the subject. Moreover, 
2,000-units-per-day capacity was not 
established in 6 months, a year, or two 
years. It is the culmination of many 
years’ experience in gradually ex- 
panded production of a_ standardized 
product with only minor modifications 
once or twice a year. More substantial 
changes completely disrupt the produc- 
tion processes. 

In military aircraft, the maintenance 
of superiority in quality and perform- 
ance is fully as important—possibly 
more so—than_ relative numerical 
strength. Hence, every improvement or 
modification of airframe, engine or ac- 
cessories and equipment, as soon as it is 
proven, must be incorporated right now, 
not next season or next year. And be- 
cause the airplane is such a closely 
integrated and delicately balanced in- 
strument from nose to rudder, seemingly 
minor changes frequently involve ex- 
tensive redesign which would be un- 
necessary in other vehicles. If produc- 
tion facilities were “over-tooled” the 
attempt to incorporate essential im- 
provements would cause far more 
serious delays in deliveries than is the 
case at present. Furthermore, one of 
the most serious hindrances in the in- 
dustry expansion has been in the pro- 
curement of machine tools; any exten- 
sion of present “tooling-up” plans 
might result in dangerous further de- 
lays in ultimate deliveries. 


Future Implications Important 


Thus the intent was not to adopt the 
methods of the auto industry when the 
aviation program expanded into that 
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At this huge new plant in Akron. the Goodyear Aircraft Corp. will turn out a variety 
of airplane parts, including sub-assemblies for the Martin B-26 to be assembled in Omaha, 
Nebraska. Other production is already in progress in the nearby airship dock. 
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field, but to adapt the facilities and skills 
of that industry to the requirements of 
aircraft production. 

Meanwhile, real progress is being 
made toward immediate goals. Only 
the major facts of automotive participa- 
tion are stated in order to present a 
clearly proportioned picture within 
reasonable space limitations. The pic- 
ture is changing in outline and detail 
every day; changes will have occurred 
between the time of going to press and 
publication. And now, since more than 
two engines and propellers are needed 
for every airplane built, let us take a 
look first at the potential power -plant 
production of the automotive industry. 


The Engine Program 


General Motors Corp. is the largest 
participant in the aircraft engine pro- 
gram, with its Allison Division at In- 
dianapolis and Pratt & Whitney engines 
to be produced under license by Buick 
at Melrose Park, near Chicago, and 
Chevrolet at Tonawanda, N. Y. An- 
other licensee, not in the automotive 
field is the Jacobs Aircraft Engine Co. 
of Pottstown, Pa., for which the De- 
fense Plant Corp. is erecting a $13,- 
000,000 plant, to be operated by Jacobs 
under a lease agreement. 

The Allison liquid-cooled engine, of 
course, has been under development by 
GM for many years, but only in the 
current year has it been brought to the 
degree of perfection represented by the 
1325 hp. model now in production. Nor 
was large-scale production achieved un- 
til this year, but now Allison is well 
on the way to the long-sought goal of 
1,000 engines per month, successfully 
meeting demands imposed by produc- 
tion of fighters using this engine. The 
Cadillac Division of General Motors is 
an important subcontractor. 

Allison plants at the Indianapolis site 
occupy more than a million and a quar- 
ter square feet of floor space and em- 
ployees number about 10,000. At last 
report, Allison held defense orders total- 
ling approximately . $242,000,000. The 
rated output of the V-12 will be in- 
creased again; probably to around 1500 
hp. without major redesign. The 24- 
cylinder four-bank Allison turning up 
in excess of 2,600 hp. awaits only an 
airplane fo carry it for production to 
begin. ” 

Buick is in the early stages of produc- 
tion on the P & W 1200 hp. Twin Wasp 
at the Melrose Park plant which is now 
about completed. By the end of the 
year production will be in progress and 
will gradually swell on into 1943. Soon, 
15,000 workers will be employed on this 
project, two-thirds at Melrose Park and 
the other 5,000 at the parts plant in 
Flint. Buick holds $123,200,000 worth 
of orders. 

(Turn to next page) 
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Building wing flaps for North American B-25 bombers at General Motors’ Fisher Body 
plant in Memphis, Tenn. Parts go to the North American plant in Kansas City, Missouri. 


For the past several months Chevrolet 
has been busily engaged in preparations 
for manufacture of an $88,000,000 order 
for additional P & W 1200 hp. engines. 
The War Department in September ap- 
proved lease agreements with Chevrolet 
for establishment of plants and facilities 
at Buffalo and Tonawanda at a cost of 
$37,161,530 for this purpose. Chevrolet 
engine production wili not get urider 
way until late in 1942. 

Ford Motor Co. is now in production 
on the Pratt & Whitney 2000 hp. radials 
which are destined for installation in 
the C-46, the Curtiss-Wright Army 
transport, and fighters such as the Re- 
public P-47 Thunderbolt. These en- 
gines are produced at the big new 
River Rouge plant constructed for the 
purpose. Ford started production on 
the first engines by the end of summer 
and hopes to reach a rate of 40 per day 
next year. 

Packard Motor Co., building Rolls 
Royce “Merlins”, has an assembly line 
in operation but it is not anticipated 
volume production will be reached be- 
fore spring. It is understood the out- 
put of this engine has been stepped up 
to about 1300 hp., which gives it a 
more favorable weight-power ratio than 
ever. Packard has a backlog of more 
than $200,000,000 in British and Ameri- 
can orders, and expects to have about 
17,000 men employed by spring. 

Studebaker Corp. will build 1700 hp. 
Wright radials, and some in the 1200 


hp. category. For this purpose three . 


new plants have been constructed, com- 
prising over 1,500,000 square feet of 
floor space. Chicago and Fort Wayne 
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plants will supply parts to the main 
assembly plant at South Bend. The 
plants cost approximately $50,000,000, 
supplied by the Defense Plant Corp. 
Tools have been moving into all three 
plants for some time and production 
will be under way early in 1942. Pres- 
ent schedules call for completion of 600 
engines monthly by May. 

Continental Motors Corp. at Muske- 
gon, Mich., has for some time been in 
quantity production..on 250 hp. engines 
for training. planes and light tanks, and 
75 hp. engines for primary trainers. 
Continental’s Detroit subsidiary is in 
production on 450 hp. Wright Whirl- 
winds for airplanes and tanks. 


Many New Engines Under Development 


Although information is_ restricted 
concerning research on aircraft power- 
plants, the following facts can be di- 
vulged. The Ford Company is known 
to be encouraged with progress on the 
V-12 air-cooled engine of its own de- 
sign. It is expected to turn up 1600 
or 1700 hp. Ford has been conducting 
extensive research in attempts to pro- 
duce a centrifugally cast cylinder sleeve 
to replace forgings or tubings now 
utilized. If these efforts succeed, many 
vexing problems in aircraft engine pro- 
duction will be removed. 

Briggs is reportedly working on a 
powerplant of higher output than any- 
thing which has yet appeared. Chrysler 
has one or more experimental airplane 
engines in its laboratories. Packard en- 
gineers are working on a 2000-hp. en- 
gine of their own design, and Conti- 
nental’s Detroit branch is working with 












the Army on a new high-output engine. 
Allison has even more powerful engines 
than the 24-cylinder job under study. 


Extensive Subcontracting Involved 


It is impossible in this article dealing 
largely with primary contractors to dis- 
cuss subcontractors except where such 
activities on the part of major auto 
companies render it pertinent to the 
subject. It must be understood, how- 
ever, that the industry is involved to a 
far greater extent than is described 
here. There are many hundreds of ac- 
tive subcontractors in the industry pro- 
gram, some of the primary contractors 
employing up to several hundred sub- 
contractors on a single product. The 
varied origin of components of a single 
product and the criss-crossing lines be- 
tween divisions of a single concern and 
separate organizations presents an in- 
dustrial picture of vast complexity. But 
it is just this flexibility and the con- 
comitant opportunities for spreading ex- 
pansion evenly throughout a vast in- 
dustry that is enabling the automotive 
industry hopefully to work toward aero- 
nautical production of the truly enor- 
mous proportions involved. 

The new $37,000,000 Wright plant 
near Cincinnati now getting into pro- 
duction on Cyclones is relying heavily 
on the auto makers for parts. Hudson 
is supplying all rocker arms and pistons 
for these engines. Several million dol- 
lars worth of business is involved. 
Graham-Paige is producing engine con- 
necting’ and articulating rods for the 
same product to the extent of about 
$10,000,000 worth, and Ohio Crank- 
shaft and Eaton Manufacturing are 
supplying crankshafts and_ propeller 
shafts, respectively. Numerous others 
also are contributing products from 
their extensive automobile experience. 


The Propeller Makers 


Aeroproducts Division of G.M. at 
Vandalia, Ohio, is getting into produc- 
tion on a $71,800,000 order for variable- 
pitch propellers designed especially for 
Allison engines. Around a_ thousand 
men are employed in this new plant and 
employment will swell to 2,500 at peak 
production. Embodying several new 
features, this prop is made with hollow 
blades of ribbed, heat-treated steel. The 
hydraulic operating mechanism is 
housed in the hub and base of the blades 
so as to permit center-mounting of an 
aircraft cannon which fires through the 
hollow shaft. ‘ 

Nash-Kelvinator Corp. will make 
Hamilton Standard propellers under 
license by United Aircraft. Old plants 
of Reo Motors at Lansing have been 
reconditioned for this purpose and em- 
ployment is expected to reach 3000 some 
time next spring. 

Ford will be the largest automotive 
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THE FIRST STEP 


Events that were important to you as a child are hard 
to remember. Your first step, for instance, is a memory 
that eludes you. 


Your first step into an airplane, however, is an exciting 
experience that you will never forget. The aviation 
industry not only needs aviators, but mechanics, radio 
operators and instrument technicians. 


Today, take the first step that you will always remem- 
ber. Enroll in our school. ; 


BAS OUST SOS SIs COU CE 
Without proony 


please send your 
catalog to: 
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HOW 10 BEND 


WELDED STAINLESS TUBING 








® Published by Carpenter to 
help you get the most out of 
the Welded Stainless Tubing 
you are using. 


Whether used for tex- 
tile dye sticks, exhaust manifolds 
or any of a hundred other appli- 
cations, Welded Stainless Tubing 
provides close gauge tolerances, 
strength and the ability to with- 


stand severe service conditions. 


Annealed, it is about. 50% stronger 
than cold rotted stéél, and nearly 
as ductile. However, certain pre- 
cautions are required in bending. 





© Use the best bending equipment. 


® Bend over a form using a shoe 
with a groove of the same 
diameter as the diameter of 
the tubing. 


® Use an inside mandrel or sand, 
lead, rosin or bending metal 
filler. 


© Reduce bending speeds some- 
what below those used for 
mild steel or brass and in- 
crease power accordingly. 


Add these precautions to your 
standard rules for bending light 
wall tubing and the results should 
equal those obtained with mild 
steel—as the above photographs 
show. 


For full instructions on the best 
means of handling Welded Stain- 
less Tubing, see your Carpenter 
distributor or write us direct. 










ASK FOR THIS 
FREE FOLDER 











THE CARPENTER STEEL CO. 


WELDED ALLOY TUBE DIV., KENILWORTH, N. J. 


QT 


WELDED 
STAINLESS TUBING 








participant in the airplane program with 
a scheme which contemplates the build- 
ing of 75 completed Consolidated B-24 
long-range bombers per month and 
parts and sub-assemblies for an addi- 
tional 100 planes of the same type to 
be completed at the Government as- 
sembly plants under construction at 
Fort Worth, Tex., and Tulsa, Okla. To 
this end, construction is being pushed 
rapidly on the $47,000,000 Willow Run 
project which Ford claims will be the 
largest aircraft factory in the world 
producing a single type of aircraft. 

A 975-acre site near Ypsilanti, Mich., 
will accommodate airport, hangars, 
power plant and offices in addition to 
the assembly building and machine 
shops. Total floor space, exclusive of 
hangars, will run in excess of 2,500,000 
square feet, and probably in excess of 
50,000 werkers eventually will be em- 
ployed there. Structural work on the 
assembly building and the chief ma- 
chine shop is largely completed and 
construction work is well advanced on 
the airport and other units. But even 
so it is unlikely that operations of any 
magnitude can get under way until the 
latter part of 1942. Ford orders for 
aircraft are nearly $500,000,000. 

G.M.’s Fisher Body Division is in 
production on fuselage sections and 
parts forthe North American B-25 me- 
dium bomber. The major portion of 
this work is being done at the new 
Memphis plant, although Fisher plants 
in many other cities are contributing. 
Over 3,000 men are now employed and 
eventually the number will exceed 
9,000. Fisher holds a $78,000,000 order 
for B-25 parts and expects to be in full 
production when the government’s Kan- 
sas City assembly plant gets under way 
by February or March of next year. 

Chrysler Corp. and Hudson are both 
under contract to build fuselage sections 
and parts for the Martin B-26 medium 
bomber. Both concerns are in the pre- 
liminary engineering stages of prepar- 
ing tools, jigs and dies. Chrysler has a 
$42,000,000 order to produce nose and 
center fuselage sections. Several Chrys- 
ler plants in the Detroit area will en- 
gage in this work and final assembly 
will be conducted in the Warren avenue 
plant formerly occupied by Graham- 
Paige. Chrysler estimates well over 
10,000 employees will be engaged in 
this work. Hudson will produce tail 
assemblies and fuselage parts. Both 
these firms will get into volume pro- 
duction early next year to coincide with 
the start of B-26 assembly at the 
Omaha plant now under construction. 

Goodyear Aircraft Division, though 
not an auto manufacturer, is included 
because of the large role it plays in the 
bomber program and the impressive 
volume of other airframe work. Natur- 
ally, other rubber companies are play- 





ing important parts in the aviation pro- 
gram, too. A few plant at Akron now 
nearing completion will be devoted to 
fabrication of outer wings for the Mar- 
tin B-26. Production already is in full 
swing on all control surfaces for the 
B-26. Goodyear also is in production 
on control surfaces for the Martin PBM 
navy patrol boat; outer wings, wing-tip 
floats, ailerons and tail assemblies for 
the Consolidated PB2Y long-range 
patrol boat; metal stabilizers for the 
Curtiss P-40; tail surfaces for Grum- 
man F4F fighters, and a diversity of 
wheel and brake assemblies. By late 
spring Goodyear expects to have 9,000 
employees in aircraft work. 

Briggs Manufacturing Co. is in pro- 
duction on outer wings for two types— 
the Douglas A20 light bomber and the 
Vought Sikorsky F4U fighter—and a 
great variety of ducts, bomb doors, fuel 
tank covers, wing flaps and other parts 
for the Boeing B-17 Flying Fortresses. 
Briggs holds over $40,000,000 worth of 
aircraft orders and was one of the first 
companies in the industry to reach vol- 
ume production in work of this kind. 
Murray Corp., second of the major 
body builders in the Detroit area, is in 
active production on fuselage sections 
and parts for the Douglas A-20 and tail 
surfaces for the Brewster Aircraft Co. 

That, in broad outline, is how the 
job is being done. On the whole the 
program is ahead of original schedules, 
but there has been so much doubling 
and redoubling of expansion . projects 
that schedules are relatively meaning- 
less. It isn’t all smooth sailing, though. 
There are headaches, delays, blunders 
and bad guesses galore as there must 
be in all human undertakings. But the 
overall magnificance of this gigantic 
effort, seen at first hand, coupled with 
the prevailing enthusiasm of manage- 
ment and workers justifies optimism and 
confidence in the ultimate outcome. 

True, there are many imponderables 
with respect to the future of aviation 
after the present emergency is over. 
But most of them are on the bright side. 
The surface of air freight transporta- 
tion possibilities has scarcely been 
scratched. The improvements already 
incorporated in aircraft as a result of 
expedient military requirements will 
have rendered obsolete and economically 
unfeasible to operate every transport on 
all the airlines of the world. We will 
have pilots by the hundreds of thous- 
ands, great numbers of whom will be 
eager to obtain airplanes offering 
reasonably safe and efficient perform- 
ance at prices within their means, Cer- 
tainly difficult days are ahead. But the 
picture is by no means dark, particularly 
if we, as a nation, will exploit to the 
fullest all of the positive factors just as 
soon as they are perceived. That means 
coordinated planning from now on. 
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NORTHWEST 
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Boeing 


Field 
Seattle 
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FLYING SERVICE 
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AVIATION RADIO 
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Getting the right radio equipment in the 
first place, is important to every flyer. 
Keeping it right—through periodic check- 
ups and expert servicing—is just as im- 
portant! That’s why all RCA Distributors 
are equipped to do both jobs well... 
to serve you to the best of their ability, 
whether you want equipment, or service, 
or just good, reliable advice! 


VAN DUSEN 


AERONAUTICAL 
RADIO CO. 
6054 S. Cicero Ave. 


Chicago 


AERONAUTICAL 
RADIO CO. 
Roosevelt Field 


Mineola, L. L 


VAN DUSEN 
AIRCRAFT SUPPLIES 


Waterloo 


WINGS 
FIELD, INC. 


ST. LouIs a . p Ambler 


FLYING SERVICE 
Lambert Field 


St. Louis 


AVIATION SUPPLY 


SOUTHWEST 
AIRMOTIVE CO. 
Love Field 


LOOK FOR THIS SIGN 


for your aircraft radio needs! 


Wherever you are, wherever you fly— 
you’re never far away from an RCA 
Aviation Radio organization you can 
rely on. 

That’s important to your peace of mind 
at all times . . . just one more 
of the many reasons why the 
men who know flying choose 
RCA Radio to fly with them! 


OPERATORS: WRITE YOUR DISTRIBUTOR FOR DETAILS OF THE DEALER FRANCHISE! 


Z RCA MANUFACTURING COMPANY, INC., CAMDEN, N. J. 


A Service of the Radio Corporation of America ® In Canada: RCA Victor Co. Lid 
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Langley Airplane 


(Continued from page 76) 





Vinyls, which are thermoplastic, have 
also been found to be stronger, lighter 
and more reliable than the thermoset- 
ting resins such as the phenols and 
ureas. The thermoplastics may be com- 
pared to steel, aluminum, etc., in that 
they may be melted and worked into 
shape over and over again like the 
metals. On the other hand, the thermo- 
setting plastics are like*concrete, and 
may not be reworked once they are set, 
and like concrete they are brittle. 


} 
i 
1 
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Forming Structural Parts 


For given strength, the makers claim 
their molded plastic bonded plywood 


provides the lightest construction known. 
The molded parts of the Langley ship 
are multiple layers of veneer formed 
over a+tmold and permanently bonded 
iogéthér into a complete structure. Each 
of the~ imtegral members 
wings, control surfaces and cowling— 
are joined without any 
fastenings such as nuts, bolts or screws. 

The parts are made on’ relatively 
simple wooden molds, strips of veneer 
being placed over each other upon the 
forms while dry. In producing the 
Langley plane, the following molds are 
used: right and left fuselage halves; 
center section; two outboard panels ; 


fuselage, 


mechanical 





When a structural part is ready to be molded, it is encased in a rubber bag. placed on 
a wheeled tray mounted on tracks, and run into the oven for “cooking” undér pressure. 
Here in a specially posed picture is shown how a nacelle is run into the oven, although 
.aciually it would be”placed in the ribber bag before being molded. 
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re, "Three crowded assembly lines of twin-engine, all-metal BEECHCRAFTS show the results of 
lly one year’s expansion for Defense production at the Beech factory. 


These results are further apparent in the following comparisons of production and related 


re activities at Beech for October lst, 1940 and October Ist, 1941: 

ing ’ 
the Deliveries during September 1941 .. ; ; 702% otf September 1940 deliveries } 
10 Inventories of raw materials and work in process October Ist, 1941. .670% of October Ist, 1940 7 
' 1. Total available floor area ; oun an: .... 550% of October Ist, 1940 é 
kle Total employees........ . i : 403 % of October Ist, 1940 4 
ind Backlog of uncompleted work. . ; : 390% of October Ist, 1940 * 
led : ( 
asi Deliveries for the company’s fiscal year 1941, which ended September 30th, are 430% of 


deliveries for fiscal 1940, after adjustment to a common basis. September 1941 deliveries alone ‘ 
are practically equivalent to total deliveries for the 1940 fiscal year, allowing for the value of ’ 
engines and equipment furnished by the Beech Aircraft Corporation during 1940, and not thus 
furnished during 1941. 


ind The much larger percentages of increase in deliveries and inventories than in floor space 
in and total employees show the attainment of increased operating efficiency. Further increases in 
we efficiency are within immediate reach, as the result of a continuous employee training and 


i upgrading program. Present production is as yet only a fraction of the ultimate planned pro- 
duction level, which should be reached by March 1942. Unfilled 
orders on hand now total approximately 88 million dollars. 
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- ' Information regarding all commercial BEECHCRAFTS known to be on the 
its market is available from the Used BEECHCRAFT Exchanée, a service main- 

een tained for the benefit of preserit and prospective BEECHCRAFT owners. 
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‘* BEECH AIRCRAFT CORPORATION 


Ag e- 
are BEECH AIRPORT WICHITA, KANSAS, U.S.A. 
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Penco Three-Shift Tool Stand, Type 37 


Penco 3-Shift' 
Tool Stand 
for 24-Hour 

Service! 


Keep tools right on the job— 
twenty-four hours a day. Each 
of the three drawers locks sepa- 
rately —a single drawer for each 
shift. Amazing time saver! 


All-welded steel construction for 
heavy duty service. 32” high, 30” 
wide and 18” deep. No. 12 gauge 
shelves—flanged top. Drawers 5” 
high, 18” wide, 16” deep. Also 
furnished with one or two drawers. 


Here is portable and protected 
storage in a tool stand with the 
utmost in convenience and time- 
saving features. Designed for de- 
fense work and available in quan- 
tities only. Write for attractive 
quantity prices. 


KR 1869 


Penn Metal Corporation 
of Penna. 


In Business Continuously Since 1869 
32 Oregon Avenue, Philadelphia, Pa. 
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all molded together into an inseparable 
bond. Skin thicknesses of the fuselage 
are never less than three laminations of 
veneer; where stresses are greater, 
more laminations are employed. In final 
assembly, the fuselage-halves are fitted 
together and fastened with a thermoset 
ting phenol glue. 

As skin and internal structure are 
molded into one piece, no rivets, nails, 
or screws are needed save where the 
part is purposely made detachable, such 
as the wing tips, engine cowling and 
nacelles, 

The plywood is highly fire resistant. 
It will burn, but will not alone support 
combustion. This was demonstrated 
when a plywood section comparable in 
weight to sheets of aluminum alloy and 
stainless steel was subjected to an 
acetylene torch test. Although the torch, 
which can generate enough heat to melt 
concrete, cut through both the stainless 
steel and aluminum alloy in two seconds 
each, it required 74 seconds to burn 
through the plastic-bonded plywood. 
And once the flame of the torch was 
removed the fire immediately died out. 
Even plain plywood, uncoated by resin, 
resisted the blow torch test better by 
several seconds than did the metal 
sheets, although it continued to burn 
after the torch was removed, unlike the 
plastic coated material. 

Moreover, when the plywood is lined 
with asbestos, as is done on the inner 
surfaces of the engine cowling, the time 
required by the acetylene torch to cut 
through was a little over a half minute, 
more than 15 times the length of time 
needed to burn through the stainless 
steel firewalls which the builders are 
required to install in their plane “for 
protection.” 

In addition to this, aluminum alloy 
metal, when subjected to the high tem- 
peratures engendered by gasoline fires, 
will abruptly melt and thus afford ab- 
solutely no support to the structure. 
Consequently, the part will collapse. The 
plastic bonded plywood structure, how- 
ever, will retain its rigidity until 
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it is burned completely through 

As the various structures of the 
Langley airplane are all formed on 
molds, which will produce the san: 
structure identically time and agai. 
there is no need for making extensive 
drawings. In fact, except for the draw 
ings required to build the master molds. 
no drawings other than for engine 
mounts and landing gear are needed 
until a new and different design is 
wanted. Needless to say, great savings in 
time and money result not only from not 
having to make more than a few draw- 
ings, but also because all the parts 
making up the Langley airplane are 
interchangeable with similar structures 
in every plane built from the same 
molds. 

The new molded plastic bonded ply 
wood may also find application in build. 
ing seaplane floats, flying boat hulls, 
gasoline tanks, etc., and is adaptable for 
military transports, gliders and large 
commercial airplanes. Any number of 
veneer laminations may be built up for 
the desired strength, the structures be- 
ing much stronger for equal weight 
than comparable aluminum alloy struc- 
tures now in use. Aerodynamic advan- 
tages are also claimed by virtue of the 
integral skin structure holding its true 
airfoil shape in flight with correspond- 
ing increases in the performance of the 
plane. 

Performance and specification figures 
for the present Langley aircraft, pow- 
ered by two 65 hp. Franklin aircooled 
engines, are as follows: 


a ini dienate xeewe's oh% on ceubinaniin 35 ft 
680196390038 0xN i ReNw 20 ft. 6 in 
Si cieneaiuns tvewwcxwadsews 7 ft. 1 in 
BE RCA ae anor necanuenoeoee 10 ft. 
CSTORS WEIGHE 0.6. os ccesscvieveden 2300 Ib. 
Weight empty................... 1410 Ib. 
Maximum speed............... 142 m.p.h. 
Cruising speed................. 125 m.p.h. 
Rate of climb (full load)..... 644 ft./min. 
Service ceiling.................. 15,000 ft. 
Landing speed...............0-. 46 m.p.h. 
a ee 600 miles 
POU CODMCIEG ie 0b oeic cise wd smaaedd 40 gal. 


Fuel consumption 






After the loading test on the Langley tail structure, in which 1800 Ib. of sand were loaded 
on the horizontal stabilizer, there was no “set” or bend to the structure which returned 
to its original shape upon removal of the weights. 
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ROEBLING 
© Sock-Clad 


DURAL-ENCASED CONTROL CABLE 


TER. 
YY ites - re 
eee 


OUTSTANDING DEVELOPMENT GREATLY REDUCES 


CABLE STRETCH AND TENSION VARIATIONS 


Cable stretch and tightening or 
slackening of cables due to varia- 
tions in temperature are two prob- 
lems that have become increasingly 
difficult with the use of longer and 
larger control cords. Now comes 
a logical and far-reaching develop- 
ment that offers radical improve- 
ments — Roebling Lock-Clad*— in 
which all straight sections of a 
flexible steel control cable are en- 
cased in dural. 

In Lock-Clad*, cable stretch can 


be reduced as much as 80%, and 
temperature coefficient approaches 
that of the plane itself. Lower rig- 
ging loads are possible and greater 
sensitivity of controls is provided 
under all flying conditions. 
Investigate this important step 
forward in aircraft control. Write 
for further information on the char- 
acteristics of Roebling Lock-Clad* 
and details on how it can be used 
in both new and existing planes. 


NOW IN SERVICE—ON Letkbtd ovestnns 


In utilizing Lock-Clad* cable for Lockheed Lodestars, 
the only change necessary in the original control 
system was widening the grooves of the fairlead 
pulleys. After several thousand hours of service ia 
the elevator and rudder control systems, only nor- 
mal wear is reported on the bare sections of cable 
where they pass over pulleys— with vastly improved 
pilot control under all operating conditions. 
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CHECK THESE FEATURES 
OF ROEBLING Lock-Clad* 


] Less Stretch in the Control 
Cables. 


? Smoother operation through the 
fairleads. 


3 Less Variation in Tension due 
to temperature changes. 


4 Better Pilot “Feel” due to re- 
duced friction and spring effect. 


*Trade Mark Registered U.S. Patent Office 
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fear of post-war adjustments to the in- 
dustry receives attention in virtually 
every discussion on the industry. 

Investment trust selling of aircraft 
stocks, noticeable in the first half of 
1941, became quite pronounced during 
the third quarter. One major trust 
alone, in this recent period, disposed of 
12,600 shares of aircraft equities with 
an indicated aggregate value of more 
than $420,000. This trend shows no 
sign of abating—if anything these sales 
will probably be made at an increasing 
tempo. 

While affected in a general way by 
the same factors that broadly influence 
the aircraft and other groups, the air 
transport industry finds itself in a 
highly favorable position. The air 
lines will be required to pay higher 
normal and surtax taxes. In no case. 
however, will such taxes exceed 31 per- 
cent of the corporate income. Once 
again, the air transport group is exempt 
from the payment of any excess profits 
taxes. Retained in the 1941 tax law, is 
the provision that air mail‘carriers are 
exempt from excess profits taxes, if 
earnings are less than the sum of the 
regular average earnings or invested 
capital exemption plus their total air 
mail revenues. 

This favored treatment to the air 
lines is of prime importance and may 
endow the group with certain invest- 
ment characteristics never before avail- 
able. In a market that is highly tax 
sensitive, those issues which are so 
situated in that they avoid burdensome 
imposts, are likely to come to the fore- 
front as a ready favorite. 

It is difficult, however, to ascribe the 
recent strength in air lime issues solely 
to the tax factor. In the post-war period. 
this group stands to be one of the lead- 
ing beneficiaries of our present aviation 
development. Moreover, the long secu- 
lar growth trend is a major uplifting 
influence. 

Of immediate encouragement is the 
better earnings reports currently being 
released by the major lines. Temporar- 
ily overlooked are the ominous implica- 
tions contained in the examiner’s report 
on American Airline’s mail rates. While 
lower mail compensation is anticipated, 
it is the retroactive feature of the ex- 
aminer‘s report which can deal the in- 
dustry a vital body blow. If the full 
CAB sustains the right to re-examine 
previous year’s results in order to de- 
mand the return of alleged excessive 
revenues no air line is secure in retain- 
ing previous earnings. This whole 
problem will undoubtedly be clarified 
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when the CAB issues its findings on the 
American Airline’s examiner’s report 
sometime this year. 

Bolstered by heavy defense travel, all 
air lines are reporting improved results 
as contrasted to the disappointing re- 
turns revealed during the first half of 
1941. This is a condition prevailing for 
most of the air carriers. 

American Airlines for the first six 
months of 1941, failed to make an im- 
pressive showing, its profits amounting 
to $1.51 a share on its 575,000 shares of 
common stock as contrasted to $1.55 
a share earned in the like period a year 
ago. In July, however, the company’s 
earnings turned definitely for the better 
with an expansion of about 30 percent 
in gross being accompanied by a rise of 
more than 90 percent in net. Ordinarily, 
the company reaches its peak earnings 
in October. Estimates place the com- 
pany’s results for the final five months 





BARRON’S STOCK AVERAGES 
Air 58 
Aircraft Transport Stocks 
Oct. 3, 1941. 37.35 22. 
Sept. 26, 1941. . 37.45 y  B 


Sept. 19, 1941... 39.22 Z2. 
Sept. 12, 1941.. 39.15 p< B 


Oct. 4, 1940.... 38.10 





of the year at a much better level than 
for the corresponding period a year ago. 
On the premise, that the present trend 
will continue, American may be ex- 
pected to show earnings of at least $4.00 
a share for the full year compared to 
$3.13 for 1940. 

Eastern Air Lines followed up its 
record-breaking second quarter with the 
biggest third quarter in its history. 
Generally, the summer months are the 
slack period in the company’s operations. 
Nevertheless, results for the third 
quarter may almost equal the profits for 
the three months ended June 30, 1941. 
In previous years, the third quarter has 
always shown a major decline in earn- 
ings. With the background of results 
thus far, the company should show a 
net profit for the nine months to Sept. 
30, 1941 of better than $1,000,000 or 
about $1.80 per share against $1.41 a 
share for the like 1940 period and only 
$1.08 in the initial nine months of 1939. 
For the full year 1941, the company may 
show net earnings of at least $3.00 per 
share on the basis of 572,178 shares out- 
standing. This would compare with 
$2.80 per share for 1940. 

United Air Lines is also participating 
in the record-breaking traffic, with cor- 
responding improvement in earnings. 
For the first half of 1941, the company 
was still in the red to the staggering ex- 
tent of $562,316. This represented a 


material improvement over the deficit 
of more than one million dollars for the 
first quarter. A net profit for the three 
months ending Sept. 30, 1941 is indi- 
cated of at least $1,400,000; equal to 93 
cents a share. This recent quarter fin- 
ally placed the company in the black 
with the expectation that the company 
may end the year in the profit column. 
It is likely, however, that United may 
not equal 1940 results when 52 cents per 
share on 1,500,451 shares was reported. 

The major units in the air transport 
industry have clearly demonstrated that 
they possess tangible earning power 
despite the various restrictions placed in 
their path. If the group can do as well 
as it has under the adverse conditions 
prevailing this year, it takes little imagi- 
nation as to what the industry can do 
if given a more favorable combination 
of developments. 

The forced-draft research in airplane 
construction and design, engines, pro- 
pellers and equipment made necessary 
by the war, will all be made available to 
commercial aviation. Not only will 
bigger and faster airplanes result, but 
equipment will be conducive to greater 
safety in the air. 

Probably the most important element 
will be substantial reduction in operat- 
ing costs which will broaden the horizon 
of the air line markets. 

All sorts of predictions have been 
made as to the type of luxury equip- 
ment to be flown in the future. These 
planes range in projection from the 
ultra-luxurious non-stop airplane, the 
Twentieth Century Limited of the sky- 
ways to the special-built cargo planes 
for freight and mail. 

It is this combination of favorable 
circumstances surrounding the air lines 
—their present tax status, current earn- 
ings, secular growth and future poten- 
tialities—that has given the group an 
aura of investment respectability and 
the signs accumulate that astute invest- 
ors are in the process of increasing their 
commitments in the industry. 


Window Shopping 


Rivet Bucking Bars—Complete catalog has 
been issued covering more than 100 different 
types. Aeroloy bucking bars are of special steel 
developed to meet exacting requirements of 
heavy duty riveting. Aircraft Tools, Inc., Los 
Angeles, Calif. 


The Blue Knight—Maybe you'll be interested 
to knew that all that’s between you and a nasty 
forced landing is a coat of lacquer 10 mils 
thick; and if the coatings on your ignition cole 
are shot, you may get a demonstration of w 
we mean. Vol. 1, Sept., 1941, No. 5. Rowalin 
Flexible Lacquer Co., Inc., Elizabeth, Bm. 5; 


Aqua Flotation System—Stop evaporation of 
volatile aviation fuels, and avoid a hows § from 
Mr. Ickes. The Aqua airport fueling pit is 3 
“closed’”’ system, no air space in the tank. Tank 
is automatically kept filled; explosion and fire 
hazards said to be eliminated—completely sealed 
underground, fire cannot reach the tank. Pit 
box, controls, as well as tanks, can be com 
pletely submerged in water and still be ope 
tive. Faster handling of planes made_ possible : 
by more rapid fueling. Aqua Systems, Inc., 385 
Gerard Ave., New York, N. Y. 
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wil It has been the privilege of the Continental-Diamond 


» but a Fibre Company to work with the Glenn L. Martin 

bie se Company in developing...now in mass production... 

ment a a DILECTO MOULDED LAMINATED PLASTIC 

roe — RADIO ANTENNA MAST. 

= | The final result not only answered what had been 
ee 


quip- bee considered the prime requisite... but, also possessed 


These : other characteristics which proved of considerable 
1 the 


the value. The tapered design of the C-D DILECTO mast 


_Sky- provides higher structural efficiency . . . better ap- 
lanes 


pearance... and this modern design is an engineer- 
rable . ing achievement presenting no manufacturing diffi- 
lines . . .. ae 
ae culties such as would be met in light alloy metals. 
yoten- 7 A few months from the time the Glenn L. Martin 
i Pr Company first made their request...C-D had a suit- 
avest- E able mast ready...for C-D has more than 30 years’ 
— : | experience in phenolic plastics. 

Perhaps C-D’s accumulated wealth of “Know 

HOW” in Fibre... Laminated and Moulded Plastics 
- ..and other NON-Metallics may be helpful in soly- 
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Canadian Training 
(Continued from page 57) 





North American Harvard, or Fleet 
Fort. Graduation comes with the cere- 
mony of receiving wings, sergeant’s 
stripes, or commission as Pilot Officer 
(one-third at graduation, 17 percent 
overseas) depending on examination 
rating. 

Air observers and bombers after their 
stint at the initial training schools go 
for 14 weeks to one of ten air observer 
schools to: learn navigation, ‘photog- 
raphy, reconnaisance, flying in Avro 
Ansons, Cessna Cranes, Fairey Battles 
or Noorduyn Norsemans. They also 
study mathematics, wireless, meteorol- 
ogy. Then come six weeks at one of 10 
bombing and gunnery schools, where 
they learn to drop bombs on targets, 
study bombsights, wind-drift, to plot 
course. A final 4 weeks are put in at 2 
air navigation schools for advanced 
navigation instruction. Graduation 
brings a half wing with letter O for 
observer, sergeant’s stripes or if one 
of lucky third, a commission. 

Wireless operator-gunner spends his 
first 20 weeks after the 2 weeks at the 
manning depot at one of 4 wireless 
schools, where he learns the ins and 
outs of modern aircraft radio com- 
munication, both in the air and on the 
ground. With him are studying ground 
radio operators and radio mechanics. 
He also learns to know the armament 
of the planes he is to fly, and when he 
passes the examinations at the wireless 
school puts in 4 weeks at the 10 bomb- 
ing and gunnery schools learning to 
shoot moving model planes and in the 


air to turn his gun on real life size 
targets.. Graduation brings him a half 
wing with letters AG for air gunner, 
sergeant’s stripes, or if one of the 
top 20 percent of the class the rank 
of Pilot Officer. 

Following graduation, a certain num- 
ber of the men are turned into instruc- 
tors, others receive operational train- 
ing with the air force commands on 
the Atlantic or Pacific coasts, the bal- 
ance go overseas to train. 

Practically all the airplanes used for 
the elementary and intermediate train- 
ing are now made in Canada. The 
Dominion will be using 4,000 planes 
by the end of 1941, according to plans 
made early in the year. Thirteen dif- 
ferent types of planes are now made 
in Canada, a number which is to be 
cut in half to increase production and 
eliminate some now obsolete types. Ac- 
cording to Ralph Bell, director gen- 
eral of aircraft production for Canada, 
the Dominion will shortly confine itself 
to building for the Empire air forces one 
elementary trainer, one single engined 
advance trainer, one twin engined ad- 
vanced trainer, one coastal reconnais- 
ance amphibian, one bomber and one 
fighter. 

Establishing training schools and air- 
fields has been a tremendous task 
which had to go ahead at the same 
time that actual flying training, ground 
and administrative training was car- 
ried on at maximum efficiency. In many 
out-of-the-way places training schools 
have been built and airfields laid out 
from virgin bush or farmland. Else- 
where provincial and municipal insti- 
tutions have been turned over to the 
air force and equipped for use as ini- 
tial training schools, wireless schools, 
ground schools, etc. In recent months 
has come the additional job of finding 





At the gunnery school, wireless air gunners who have passed the radio course spend 
hours estimating the range of moving model Messerschmitts. 
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Wireless air gunners learning radio com- 
pass work at one of four schools for such 
work. . 


facilities and equipment for the _train- 
ing of the Canadian Women’s Auxiliary 
Air Force. 

The Royal Canadian Air Force does 
not lack for recruits, and to build up 
a trained reserve the Air Cadet League 
has been set up to train high school 
boys in the rudiments of aeronautics, 
navigation, signalling, aero mechanics, 
aero engines, and air force drill, as an 
after school course destined to cut down 
air force training by several weeks 
when the boys become old enough to 
join the air force. The Air Cadets 
started operations on a national scale 
with the start of the current school 
year. Meanwhile Canadian schoolboys 
have contributed to the Commonwealth 
Air Training Plan by building exact 
scale models of all types of British. 
American, German and Italian planes 
used, the work being done by the boys 
at Ottawa Technical School. The mod- 
els are used by the air force for a va- 
riety of purposes including type recog- 
nition, to point out vulnerable spots in 
enemy planes, for use as moving models 
on indoor gunnery ranges, for use in 
showing flight formations. 

Universities have during the summer 
given special radio courses to air force 
trainees, and during the present uni- 
versity year will enable students de- 
siring to join the Royal Canadian Air 
Force as air crew to take the five week 
initial training school work during the 
academic year with a two week train- 
ing camp at an air force station to 
follow next summer. The course calls 
for 200 hours of instruction. 

The Commonwealth Air Training 
Plan is now functioning smoothly, a 
vast organization set into operation less 
than two years ago. From now on it 
will turn out the maximum number of 
airmen for which it was set up, esti- 
mated to be 25,000 a year. 
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(D/F article cont'd from page 73) 
thought to the problem. Invariably, the 
amateur at the job will just decide to 
take bearings and with no further prep- 
aration, start in. Inevitably, the result 
is confusion, wasted time taking bear- 
ings, and a fix of dubious accuracy. 

The accuracy of any position fix by 
means of radio bearings is almost 
equally dependent upon the skill with 
which the bearings are taken and the 
skill with which they are translated into 
a fix by plotting on the map. For the 
moment discussion will be limited to 
actually taking the bearings. 

Several factors enter into this opera- 
tion to influence the resultant usefulness 
of the bearings in plotting the fix. These 
should be considered prior to actually 
taking the bearings and the plan of 
operation formulated mentally so that 
the actual operation of using the direc- 
tion finder may be performed rapidly. 

First, it should be realized that a fix 
is dependent upon the intersection of 
two or more lines of bearing on different 
radio stations. With this in mind, it 
should be apparent that the two lines of 
bearing should not intersect at relatively 
small angles since a minor inaccuracy 
in one of the two bearings will result in 
a major displacement of the intersection. 
Usually it is not considered wise to take 
bearings on stations which will produce 
less than a 30 deg. or greater than a 
150 deg. angle between the intersecting 
lines of bearing. In addition, when using 
only two bearings, the angle between 


-one line of position and the meridian 
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should be not less than 30 or greater 
than 150 deg. This is shown diagram- 
atically in Fig. 5. 

While the selection of stations giving 
desirable angles of intersection to the 
lines of bearing is an important con- 
sideration, other factors also exist to 
influence the selection. The more distant 
the station, the wider the null is likely 
to be, and therefore, the greater possi- 
bility of bearing error exists. When 
possible, select stations within 150 miles 
which promise a relatively good null in 
preference to low-powered or distant 
stations. On the other hand, stations at 
less than 25 miles distance are not al- 
ways favorable due to the rapid angular 
change in bearing caused by the air- 
plane’s movement. This effect is min- 
imized, of course, if the station bearing 
lies within a few degrees of the nose or 
tail of the airplane. 

Having mentally selected the desired 
station, it is often wise to tune each of 
them in on the regular receiving an- 
tenna as a check prior to taking bear- 
ings. It is a good plan at this point to 
write down the identification letters and 
frequency of each station to be used. 
While some type of D/F printed log 
sheet is unquestionably a help if posi- 
tion fixes by bearings are a regular 
routine, it is probable that the average 
pilot will not be so provided. Refer to 
Fig. 6. In this event he should not trust 
too much to his memory but should note 
down all necessary information for 
quick reference, and especially while 
taking the bearings. should not fail to 


write each down as taken. 

The final item to decide is the order in 
which the bearings will be taken. Unless 
otherwise desirable, the fastest pro- 
cedure is to take the bearings in order 
of the station frequency. This eliminates 
unnecessary cranking of the tuning con- 
trols. Sometimes, however, when a sta- 
tion is both fairly close and broadside 
to the airplane’s direction of motion it 
is best to take this bearing as the second 
of three bearings so that it will coincide 
approximately with the mean time of 
the three. 

From the time taken to outline these 
factors which must be considered before 
taking the bearings, it might appear that 
it is necessary to deliberate at great 
length each time it is desired to take a 
fix. In practice, just the reverse is true. 
Usually, if the approximate position of 
the airplane is known from dead reckon- 
ing, a very brief inspection of the map 
will immediately suggest desirable sta- 
tions to use, Checking their reception 
prior to actually using the direction 
finder is not always necessary; yet, 
whenever any doubt exists that the de- 
sired stations may be picked up, it is a 
sensible precaution. In other words, 
what is being recommended, is that 
everything possible be done prior to 
actually taking bearings to insure that 
they will be accurate and useful. The 
more of these items which can be de- 
cided upon ahead of time, the less time 
will be needed with the direction finder. 
This is an important consideration since 
the longer the time needed to take bear- 
ings, the greater will be the error in the 
fix caused by the airplane’s movement. 


Technique With Direction Finder 


Provided proper thought has _ been 
given to the problem beforehand, the 
actual operation of taking sufficient 
bearings for a fix is a relatively simple 
matter. The two most important points 
in taking the bearings are to obtain as 
accurate a null as possible on each sta- 
tion, and secondly, te complete the 
whole operation without waste of time. 
With practice, it should be possible to 
obtain three bearings within a_ total 
elapsed time of two minutes. 

Since the operation of taking three 
bearings on three different stations may 
he considered the most difficult case met 
in practice, a suggested technique. for 
accomplishing this rapidly is as follows: 

1. Note and write dawn the mag- 
netic heading of the airplane. Hold this 
as accurately as possible while taking 
the bearings. 

2. Tune in the station on which the 
first bearing is to be taken. This may 
be done using standard antenna— 
or, if the approximate direction to the 


station is known, on the loom Ii the 
station is tuned in on the leop, care 
must be exercised that the maximum 
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Fig.7 Plotting With Observed Bearing 


position of the loop is pointed in the 
general direction of the station so that 
the signal will be heard. Make station 
identification positive by waiting for 
the identification signals. 

3. Using as high a volume level as 
practical, obtain a null bearing on a 
station. Write this down and the time 
of obtaining it. 

4. Tune in the second station as was 
done for the first. Make identification 
positive and obtain the null. Write the 
bearing down. (The time does not need 
to be taken.) 

5. Repeat as above for third station 
and note the time third bearing was 
obtained. 

6. Using the time of the first and 
third bearings, mentally calculate the 
mean time. This will be used as the 
time of the fix. 

In actual practice, it is not always 
easy to decide exactly where the null 
comes on the azimuth dial. As ex- 
plained in a previous article, the higher 
the signal level the narrower will this 
zone of null be. Nevertheless, it is sel- 
dom a definite point. To obtain a dial 
reading that will be used as the bear- 
ing, the loop should be slowly rotated 
through the null zone and the two read- 
ings at which the signal becomes 
audible, noted. Taking the mid-point 
between these usually gives an accurate 
bearing. 

Frequently, the atmospheric noise 
level prohibits the use of a high vol- 
ume. If so, a wide null may be split in 
the manner just explained. It will be 
accurate as long as the two readings 
defining the width of the null are care- 
fully obtained. 

A common fault often observed with 
beginners in taking bearings is that 
too much time is wasted in trying to 
decide the exact location of the null. 
While precision is an asset, probably 
it will not be gained by indecisive ro- 
tation back and forth through the null. 
One or two trials at most should be 
sufficient. 









Any bearings taken which are con- 
sidered of doubtful value should be noted 
as such. While a pilot in flight can 
remember this if he is plotting it him- 
self, it is necessary that the man on 
the ground be definitely advised of 
doubtful bearings if the position is to 
be plotted by ground personnel. 


Plotting of Fix 


As previously explained, a position 
fix by D/F bearings is determined by 
the intersection of two or more radio 
lines of bearing. Since a fix represents 
a definite geographical position over the 
earth’s surface, it is always determined 
by some method of graphical plotting 
on a chart representing the proper area 
of the earth. 

All methods of plotting are directed 
toward the same goal—find the spot 
where the given lines of bearing inter- 
sect. One very simple system of plot- 
ting bearings is to convert each relative 
bearing as read from the azimuth 
scale, to a true bearing and draw these 
as lines of position on any suitable 
chart. Refer to Fig. 7. 

A pilot flying in the vicinity of point 
P determines the relative bearing of 
station A as 306 deg. and the relative 
bearing of station B as 60 deg. The 
magnetic hearing at the time is 90 deg. 
Variation 5 deg. west. 

First, the true heading is found to 
be 85 deg. (90-5). The true bearing on 
station A is 31 deg. (85 + 306— 360), 
and on station B is 146 deg. (85 + 60). 

He is uncertain of his position but 
assumes he is near the point P. The 
true bearing of station A is plotted on 
the chart at the meridian nearest the 
assumed position by moving the pro- 
tractor along the meridian until the 
line of bearing passes through the radio 
station. In similar fashion, the line of 
bearing to station B is plotted. The 
intersection of the two lines of bear- 
ing gives the fix at W. 

A variation of this method of plot- 
ting a fix makes use of special radio 
direction finding charts printed by the 
U. S. Coast and Geodetic Survey office. 
These, like the sectional and regional 
aeronautical charts, are constructed on 
the Lambert projection at a scale of 
one to two million. See Fig. 8. 

Around each radio range station is 
printed a special compass rose oriented 
to magnetic north instead of true north. 
These compass roses are intended pri- 
marily to allow plotting the lines of 
bearing from the radio station rather 
than at the meridian nearest the 
assumed position as above. To do this 
with an ordinary map, the geographical 
bearings as taken at the airplane must 
be converted arithmetically to recipro- 
cals (add or subtract 180 deg.). On 
these D/F maps the outer figures of 
the compass rose provide this con- 















version to reciprocals directly, thu: 
saving time and eliminating errors in 
arithmetic. The following example will 
illustrate the use of these charts. 

The pilot takes three relative bear- 
ings as follows: Cincinnati 280 deg.: 
Goshen 350 deg.; and Detroit 70 deg 
The magnetic heading is 280 deg.; vari- 
ation is 3 deg. west. 

Since the compass roses on the map 
represent magnetic directions, the rela- 
tive bearings need only be converted to 
magnetic rather than true bearings 
These are Cincinnati 200 deg. (280 + 
280 — 360); Goshen 270 deg. (280 - 
350 — 360); and Detroit 350 deg 
(280 + 70). 

To plot, refer to Fig. 8. Using the 
above magnetic bearings and the outer 
numbers on the compass rose at eacii 
station, construct three lines of bearing 
as shown. These three lines of bearing 
do not intersect at one common point. 
but form a small triangle. This is due 
to the movement of the airplane while 
the bearings are being taken. If this 
triangle appears overly large, the most 
probable position of the airplane is a 
the center of the triangle. 

The method of plotting described with 
these special charts can be considered 
the most practical. A small amount of 
error is introduced, however, by nor 
allowing for the convergence of 
meridians and the difference between 
the magnetic variation at the radio sta- 
tion and the variation at the airplane. 
If extreme accuracy is desired, these 
must be considered. This is explained 
on the chart itself. 


Three-arm Protractor Position Plotting 


The chief fault of the two methods of 
plotting positions which have just been 
described is that they are difficult to 
perform in the cockpit of the average 
airplane. For plotting positions in the 
cockpit, a special three-arm protractor 
of the type shown by Fig. 3 is recom- 
mended. (See Part I of this article, 
July 1941.) American Airlines has de- 
veloped this for use in conjunction with 
a special direction finding strip map. 
The mileage scales stamped on the arms 
of the protractor match the scale of the 
charts (1 inch—24 miles). A separate 
chart is made up to cover each section 
of the country flown by this company. 
Also to facilitate use in the cockpit the 
charts are mounted on a special plotting 
board which allows the portions of the 
map not being used to be rolled out of 
the way. 

The use of the three-arm protractor 
is extremely simple. Fig. 3 shows this 
instrument as set to duplicate the plot- 
ting of the same fix shown in Fig. 8 
To set up any problem on this pro- 
tractor, it is only necessary to realize 
that the base plate, A, when properly 
oriented on a chart, represents-a com- 
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pass rose. The rotatable azimuth scaie, 
B, with the sketch of the little airplane 
corresponds to the loop azimuth scale 
and each arm can be set to represent 
one bearing on the rotatable scale, B, 
it will read as a relative bearing; and 
on the base plate, A, it will read as a 
true bearing provided the zero of scale 
B (corresponding to the nose of the 
airplane) is rotated to show the true 
heading being flown. 

To illustrate more fully how three 
bearings are set up and plotted with 
this protractor, the same three bearings 
as used in Fig. 8 will be used. 

Three relative bearings are taken as 
follows: on station A, Cincinnati, 280 
deg.; on station B, Goshen, 350 deg.; 
and on station C, Detroit, 70 deg. The 





magnetic heading is 280. Knowing the 
approximate location of the airplane, 
the pilot obtains from the chart a varia- 
tion of 3 deg. west. With this, the true 
heading of 277 deg. is obtained (280-3). 
The zero of scale B is set opposite 277 
of scale A to represent the airplane’s 
true heading. One arm is set on scale 
B to 280 deg. representing the relative 
bearing of 280 deg. on Cincinnati. In 
like fashion the other two arms are set 
on scale B to represent the relative 
bearings on Goshen and Detroit. 
Having set the protractor, it is placed 
on the chart so that the base plate is 
properly lined up with the meridians 
and each arm falls over the proper sta- 
tion. A dot made by inserting a sharp 
pencil through the hole in the center 
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To facilitate the plotting of radio bearings there is printed around each radio age station a special 


compass rose oriented to the magnetic meridian instead of the true meridian. To p 


ot a radio bearing 


it is only necessary to draw a line from the range station through the corresponding graduation of the 


compass rose, using the OUTER (larger) figures. 


The line so drawn is the desired-line of position. 


The outer row of figures eliminates the necessity of applying !80° to obtain a reciprocal bearing. 


-For utmost accuracy corrections may be applied 


for the convergence of the meridians and for the 


difference in the magnetic variation at the airplane and at the radio station. The correction for con- 
vergence of the meridians is 0.6° for each degree of longitude. If the airplane is west of the radio sta- 
tion, add the correction; if the airplane is east, subtract. The difference between the magnetic variation 
at the airplane and at the radio station should be added if the variation at the airplane is smaller 
westerly or greater easterly than at the radio station; subtracted if the reverse. In the majority of 
cases, this correction will be of like sign to the correction for convergence. 

The INNER (smaller) figures of each compass rose are provided for those who desire a compass 


rose reading from magnetic north. 


In a few cases compass roses have been omitted to avold congestion. Bearings toward these stations 
may be plotted as follows: at the meridian nearest the position of the plane lay off the observed 
bearing with a protractor; a line from the radio station parallel to this plotted bearing is the desired 


line of position. 
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of the protractor denotes the fx, 

Frequently it is not possible to line 
up all three arms over their respective 
stations while maintaining the base 
plate truly aligned with the meridians. 
Minor errors in the bearings, airplane 
movement while the bearings are being 
taken, or compass error may all con- 
tribute to this. Only experience in 
taking and plotting bearings will assist 
one to properly evaluate the effect of 
each of these. 

Sometimes when a fix becomes doubt- 
tul due to an overly large accumulation 
of such errors it is a help to plot the 
position using successively differem 
pairs of the three bearings plus the 
heading. In this way each plot will pro- 
duce the fix at a slightly different loca- 
tion. The three locations arrived at 
thus form a triangle, as happened in 
Fig. 8. This is usually termed the tri- 
angle of error. The most probable 
position is at the center and this is 
used as the fix. 

As was mentioned previously, the 
three arm protractor allows a fix to be 
plotted with only three relative bearings 
and no heading. When the heading is 
unknown due to compass failure, or it 
is suspected that compass error is re- 
sponsible to fixes of doubtful accuracy, 
this method should be tried. All that is 
done is to set up the three relative 
bearings on scale B of the protractor 
as was previously explained. Without 
considering the position of the base 
plate in relation to the meridians, place 
the protractor on the chart so that the 
three arms fall over their proper 
stations. 

Plotting without using a heading is 
recommended only in an emergency or 
to check for possible compass error 
when a fix plotted with the heading dogs 
not work out satisfactorily. Without 
using the heading it is possible -to fall 
into a situation where the position is 
indeterminate. This happeas when the 
position of the airplane and all three 
stations are located approximately on 
the circumference of the same circle. 
This is known as a “revolver.” 

The advantages of plotting positions 
with the three-arm protractor should 
be apparent. In the first place when 
combined with a proper plotting board 
it is very much easier to use in the 
cockpit than other methods. Secondly 
it makes the drawing of actual lines 
of position unnecessary and thus keeps 
the chart free of pencil marks. Very 
much more important, however, is that 
this device allows the plotting of 
positions with relative bearings. The 
protractor itself performs all the needed 
conversions to true or magnetic bear- 
ings. Once the method of setting up the 
bearings is understood the whole 
process of plotting fixes is made more 
rapid and positive than other methods 
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which require arithmetical conversion 
from relative to magnetic or true bear- 
ings and computation of reciprocals. 


Running Fix 


A running fix is obtained by taking 
bearings on either the same or different 
stations with a time interval elapsing 
between the bearings. 

When two different stations are used 
the running fix differs very little from 
the instantaneous fix other than allow- 
ance must be made for the movement of 
the airplane during the time between 
the first and second bearing. If the time 
interval is three minutes or less the 
mean time is used for plotting both 
bearings and thus an instantaneous fix 
is achieved. Only when the time inter- 
val between bearings becomes of suffi- 
cient importance to appreciably affect 
the accuracy of the fix is the running 
fix resorted to with two bearings. First 
the line of position obtained from the 
first bearing is plotted for the time it 
was taken. It is then advanced in a 
direction and distance corresponding to 
the assumed movement of the airplane 
during the time interval to the second 
bearing. The intersection of the second 
bearing’s line of position with the first 
carried forward becomes the fix. 

Another type of running fix is pos- 
sible by taking successive bearings on 
one station. Referring to Fig. 9, one of 
the several variations of this method is 
shown. For those mathematically in- 
clined, it will be apparent that a solu- 
tion of a right triangle is the basis of 
this particular procedure. 

Assume a pilot desires to establish 
the direction and distance from his 
position to a station which lies to one 
side of the course being flown. The 
method is as follows: 


1. Using the track being made good, 
set the loop null position so that a bear- 
ing will be obtained on the station 
with the pointer at 90 deg. to the track. 
In Fig. 9 the pointer will be set to 280 
on the loop azimuth scale. 

2. Note the time the null is received. 
The airplane is then at position A in 
Fig. 9, or exactly broadside to the 
station. 

3. Maintain the same heading and 
track for two, three, or five minutes. 

4. At the end of whatever time inter- 
val selected, rotate the loop to obtain 
the new bearing. Note the number of 
degrees of null change this is from 
position A. 

5. Calculate the distance flown dur- 
ing the time between the first and sec- 
ond bearing (positions A and B). This 
is easily done on any calculator by 
using the assumed groundspeed and the 
time flown. This figure becomes the 
length of side AB of the triangle. 

6. The angular change in bearing be- 
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tween position A and B is the same 
angle as angle ASB of the right tri- 
angle. Using this angle and the length 
of the side AB just calculated either or 
both sides AS or BS can be found. 
This operation is also easily done on 
any navigational computor by simply 
solving for a right triangle. 

7. Side AS becomes the distance at 
which the station is passed broadside 
and BS the distance to the station at 
the completion of the run. 

8. After converting the second bear- 
ing obtained to a true bearing, a line of 
position from B to the station may be 
plotted. The calculated distance BS 
completes the fix. 

As shown by Fig. 9, a typical problem 
of this type might work out as follows: 

The magnetic heading is 80 deg. 
while making good an assumed track of 
90 deg. The assumed groundspeed is 
120 m.p.h. Setting the loop to obtain a 
null when the airplane is due south of 
the station gives a relative bearing of 
280 deg. at point A. Three minutes 
later at B the relative bearing is 250 
deg. Solution: 

1. Three minutes at 120 m.p.h. makes 
side AB 6 miles. 

2. Angle ASB is 30 deg. (280— 
250). 

3. Solving for the unknown sides of 
the triangle with a computor (or any 
other means desired) gives side AS as 
approximately 10.5 miles and side BS 
as approximately 12 miles. 

4. Convert the relative bearing of 
250 deg. to a magnetic bearing of 330 
deg. This allows the line of bearing SB 
to be plotted on the chart. Scaling off 
the calculated distance SB 912 miles 
completes the fix. 

While the above method of obtaining 
a running fix is only one of several 
similar procedures, it may be considered 
representative of the general idea. All 
are based upon finding the angular 
change of bearing which takes place on 
one station while passing it on a steady 
heading and speed. Likewise, in all 
cases the solutions are based upon the 








solution of some type of triangle. 

The primary advantage of all such 
procedures as that just described is that 
reception on only one station is needed 
to obtain a fix. The particular method 
selected for explanation also offers a 
very simple and practical means of de- 
termining distance from a station. It 
will be apparent that this procedure can 
be effectively used in conjunction with 
a loop orientation of the ‘pointer pro- 
gression type. 

The obvious disadvantage of such 
procedures is the probable errors that 
are introduced in the fix if the assumed 
groundspeed and track are inaccurate. 

For anyone desiring additional pro- 
cedures of this type reference is sug- 
gested to any modern text on marine 
navigation practice with the pelorus. 





TWA Painting 


(Continued from page 63) 





For example, refinishing of plane in- 
teriors is done at the end of 5,000 
hours, and at the same time plane ex- 
teriors are stripped down to the metal 
and all insignia completely repainted. 

There are other details of our paint- 
ing maintenance work which may in- 
terest other operators or government 
services. For example, our plane wash- 
ing and waxing system is worked out 
to spread the labor costs along the 
line—wings are washed and waxed in 
New York, fuselage in Kansas City and 
tail surfaces in Los Angeles. Our 
main base at Kansas City does all major 
maintenance and painting, the other 
terminal stations and sub-bases limiting 
their painting work on planes merely 
to touch-up.’ Even so, we keep a five- 
man painting crew even at our New 
York sub-base, which indicates the 
amount of painting involved in a pre 
gram designed to keep 43 air-linefs 
and all their equipment in tip-top shape. 
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GREAT CASTINGS OF YESTERDAY 
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The “Great Bell of Moscow,” perhaps the most widely 
known bell in the world. It was cast in 1733—is 21 
feet high, 21 feet wide and weighs 432,000 pounds. 
Before the bell was removed from its earthen casting 
pit, the fire of 1737 destroyed a large part of Moscow. 
Due to this catastrophe the casting was cracked and a 
large piece broke out and therefore the voice of the 
“Bell of Moscow” has never been heard. 


RAFTSMANSHIP and “knowing-how” 
C plays just as important a part today, 
as it did years ago. 30 years of experience 
with aluminum castings under an extremely 
wide variety of conditions enable us to 
meet every demand for sand and perma- 
nent mold aluminum castings. Alloys pro- 
duced in accordance with Army, Navy, 
S. A. E. and A. S. T. M. specifications. 


The time will come when all the needs of 
the defense program have been met. Then 
American industry will again turn to the 
improvement of living standards. Alumi- 
num again will play an important part. 
We are pioneers in aluminum castings — 
we have kept abreast of improvements and 
developments—we shall continue to do so. 


Heat Treating — Complete metallurgical 
laboratory including x-ray equipment. 
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The Wright Aeronautical Supercharger Hous- 
ing. Sand mold, intricately cored, pressure proof, 
built under x-ray control to meet the exacting 
standards of present day aircraft engine demands. 









THE NATIONAL BRONZE AND ALUMINUM FOUNDRY CO. 


EAST 88TH AND LAISY AVENUE + CLEVELAND, OHIO 
































































Better Service from Aircraft Cable 
(Continued from page 79) 





Stretch 


Strictly accurate figures and curves 
showing the stretch of aircraft cable 
under varying loads were not consid- 
ered essential until recent months and, 
consequently, few really accurate lab- 
oratory tests were made, and even fewer 
were made available to the aircraft in- 
dustry. 

It is, therefore, easily understand- 
able why many aircraft engineers are 
not now thoroughly conversant with 
this subject at a time when the empha- 
sis on increased plane speed and maneu- 
verability requires an accurate knowl- 
edge of cable stretch characteristics. Re- 
cently very accurate stretch tests have 
been made, but their interpretation and 
application to specific problems require 
a general knowledge of types of cable 
stretch. 

Cable stretch may be divided into two 
types, constructional stretch and elastic 
stretch. 

Constructional stretch is due to the 
initial “seating” of the individual wires 
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and strands and is largely eliminated 
after the application of an original load. 
The general practice of pre-stressing 
cable immediately before installation is 
for the purpose of eliminating this con- 
structional stretch, and this practice is 
required by Army and Navy Specifica- 
tions which call for an applied load 
of 60 percent of the cable breaking 
strength maintained for a minimum 
period of three minutes and then in- 
stallation without subsequent recoiling. 

It is very important, if the full bene- 
fit of pre-stretching is to be realized, 
that cables be installed immediately 
after this operation with a minimum 
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oi handling and flexing. The practice 
of pre-stretching cables with very pre- 
cise apparatus for accurately controlled 
periods of time and then tossing the 
cables to the ground where they as- 
sume coiled positions and are kicked 
around for hours before being installed, 
eliminates practically the entire effect 
of pre-stretching. Likewise, the prac- 
tice of pre-stretching, then subsequent 
coiling and carrying by only one man, 
eliminates much of the effect of pre- 
stretching. 


Numerous laboratory tests have shown 
that approximately 75 percent of the 
initial constructional stretch in a cable 
is returned to the cable once it has 
been loosely coiled after pre-stretching. 
Therefore, if constructional stretch is 
not to be a factor after installation, 
reasonable care must be exercised to 
reduce cable handling and flexing to 
an absolute minimum between the time 
of pre-stretching and the time of in- 
stallation. 


Elastic stretch is due to the inherent 
property of the steel wires to stretch 
under load. This type of stretch which, 
of course, cannot be measured inde- 
pendently of the small residual con- 
structional stretch always present after 
pre-stretching, is shown in Fig. 7 
plotted against load for 4 in. cable. In 
general, the modulus of elasticity of 
tinned aircraft cable runs between 18,- 
000,000 and 23,000,000 p.s.i. for all 
sizes of cable from vs in. to ¥ in. in- 
clusive. In other words, a 30 ft. length 
of 4 in. diameter 7x19 Preformed tinned 
aircraft cable, after proper pre-stretch- 
ing and subsequent loading to 20 per- 
cent of its breaking strength, will 
stretch .92 in. This stretch must be 
allowed for when control surface de- 
flections and stick loads and movements 
are being calculated. (For accurate em- 
pirical curves on cable stretch for all 
sizes of cable, write to the author in 
care of American Chain & Cable Com- 
pany, 230 Park Avenue, New York 
City.) 


Splices vs. Swaged Ends 


It must also be recognized, when 
calculations are being made for cable 
stretch, that allowance must be made 
for the stretch in splices when cable 
end splices are used. The amount of 
stretch in splices is considerable. In 
fact, tests have shown that in an av- 
erage cable assembly with thimble 
splices on each end, fully half of the 
stretch observed under normal loading 





was due to the seating of the tucks in 
the splice, and this was not entirely 
removed by pre-stretching. 

Of course, use of the swaged type 
cable end, which replaces the splice. 
eliminates the necessity for estimating 
splice stretch, since the swaged type 
cable end does not stretch. It is for 
this reason, coupled with many others, 
that on all Army and Navy planes the 
swaged type cable end is used exclu- 
sively. It is also being used, or is 
fast replacing, the spliced end on other 
classes of planes. 

The swaged type cable end, or Tru- 
Loc fitting as it is commonly called, 
(See Fig. 8) was developed by the 
American Chain & Cable Co. It is 
attached to cable by a patented swaging 
process which actually cold flows the 




















Fig. 8 


metal in the shank of the fitting into 
the interstices of the cable. Thus, a 
100 percent efficient bond is assured 
and slippage or stretch is prevented. A 
properly attached Tru-Loc fitting will 
definitely develop the full rated break- 
ing strength of the cable to which it 
is attached. In fact, it is required by 
specifications to do so. This is to be 
compared with the thimble splice which 
C.A.A. rates as being only 85 percent 
efficient and which will stretch con- 
siderably under load. With its many 
other important attributes, such as its 
light weight, its small size, its pre- 
cision design, its economy, etc., the 
Tru-Loc fitting certainly deserves the 
ever-increasing prestige it is gaining. 
It is apparent from the above that the 
type of end connectors used on aircraft 
cable assemblies is equally as impor- 
tant as the proper application of the 
cable itself. Therefore, in designing 
cable assemblies, consideration must be 
given to the type of end connectors 
as well as to the general reeving of 
the cable in order to insure the best 
possible cable assembly performance. 
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INSTALLATION AT NEW LOCKLAND PLANT 


@ Precious time is gained by Wright 
Aeronautical Corporation through com- 
plete control of test cell fires. An instal- 
lation of Cardox nozzles and piping 
from the Cardox supply tank gets cold 
carbon dioxide onto an engine blaze so 
promptly that damage is minimized. 
Usually testing can continue without 
delay. There is no clean-up nor cool-off 
time to lose and extinguishment by 
cold COz is so effective that even blaz- 
ing demonstration fires allowed to get 
up headway are wiped out in a white 
cloud in a matter of seconds. 


Wright-Aeronautical Installation 


At the new Lockland, Ohio plant 
Cardox protection is built in for 66 pro- 
peller test stands, two carburetor stands 
and four dynamometer stands with the 
corresponding control rooms for each. 
Discharge is operated manually from 
the control room desk, and pipe sizes 
are adequate to extinguish four test 
cell fires at once. 


Many Other Hazards Covered 


This Cardox System is not limited to 
test cell fires. The carburetor laboratory, 
remote from the main building, and the 
separate oil storage and reclaim build- 
ing are covered by Cardox total flood- 
ing for rooms with capacities up to 
140,000 cubic feet. In these hazards 
fully automatic fire detection, pre-dis- 
charge alarm, and COz2 release are em- 
ployed. 


CARDOX CORPORATION 
Bell Building, Chicago, Illinois 





WRIGHT NG tre Nest 


FREED FROM 











































ieeghatadtht he, ae 
+ = — 


ae” 


e < 





Hydraulic Pumps 


(Continued from page 61) 





However, a new problem now pre- 
sented itself to the airplane industry and 
consequently to the hydraulic engi- 
neers. This involved weight control. 
Heavier and faster airplanes necessarily 
must have substantially heavier landing 
gear, and, thus, larger and heavier land- 
ing gear actuating cylinders. In many 
cases these cylinders are 44 to 6 inches 
in diameter and weigh up to 25 pounds 
each empty. Dive flaps also require actu- 
ating cylinders of similar tremendous 
proportions. The problem is not alone 
that of weight, but of the space required 
to house these large cylinders in the 
crowded modern military airplane. The 
space allowed is actually prohibitive for 
efficient installation, and the problem 
could only be solved by making still 
more demands on the pump by boosting 
its output pressure. 

Inasmuch as the force resulting from 
an actuating cylinder is the product of 
the pressure applied to the face of the 
piston and the square of the piston diam- 
eter, it is obvious that increase in pres- 
sure will rapidly decrease’ the cylinder 
diameter, resulting in smaller and lighter 
units. It has also been shown that the 
quantity of oil varies inversely with the 
pressure for the same horsepower, and 
the pressure drop through hydraulic 
lines for the same efficiency varies di- 
rectly with the flow. Consequently, this 
results not only in the use of smaller 
cylinders but also smaller line sizes, and 
thus lighter weight in quantity of oil 
carried as well as small actuating units. 

The question which now faces us is 
how high a pressure one can work to 
and what are the limiting factors. Here 
again we come to the pump since it is 
here that the pressure must be pro- 
duced. Gear pump manufacturers have 
been able to produce pumps which will 
produce 1500 pounds per square inch by 
tightening tolerances and refining mate- 
rials. Above this the stall leakage makes 
their use prohibitive. Studies made by 
some of our leading airplane manufac- 
turers indicated that the best results 
could be attained by working at pres- 
sures from 3000 to 4000 pounds per 
square inch. This means that the gear 
pump, so commonly used, must be re- 
placed by another type. 

The Pump Engineering Service Com- 
pany of Cleveland, O., and Vickers Inc. 
of Detroit, have developed and are now 
producing in limited production, a mul- 
tiple piston type pump which will oper- 
ate efficiently at 2000 pounds per square 
inch. The Dowty Equipment Company 
is producing a multiple piston pump of 
entirely different design which also will 
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produce 2000 pounds per square inch 
and will unload itself at peak pressure. 
Eclipse Aviation Corporation produced 
a multiple piston pump, capacity of 
3,000 pounds per square inch for the 
Douglas DC-4, and at the present time 
have this pump under additional develop- 
ment. The Simmonds Aerocessories Inc. 
in New York City has now under devel- 
opment a multiple piston pump which 
has proven effective operating at 4000 
pounds per square inch with the added 
feature of unloading itself at peak pres- 
sure. All these manufacturers are deep 
in research in boosting the characteris- 
tics of their products, and this will un- 
doubtedly result in a complete solution 
of the high pressure problem in a short 
time. 

With aircraft hydraulic pumps at the 
peak of interest in the aircraft industry, 
it would be wise at this time to dis- 
cuss the various types of hydraulic 
pumps in use in this industry today, ex- 
plain their functional differences, the 
advantages of each and their methods 
of construction and operation. This 
may result in a better understanding of 
the problems in pump design and bring 
about a closer relationship between the 
pump manufacturer and the rest of the 
industry. 

Inasmuch as the general aircraftman 
knows little or nothing of this subject, 
it would be well to start with funda- 
mental principles and requirements. 

The ideal pump must be light in 
weight, compact in size and highly effi- 
cient. Delivery of oil must be as free 
of pulsations as possible; and the pump 
must be capable of operating under high 
speeds without heating excessively un- 
der constant operation using a low vis- 
cosity fluid with practically no lubricat- 
ing qualities. It must operate effectively 
through temperatures ranging from 150 
degrees F. above zero to 67 degrees F. 
below zero, and under atmospheric con- 
ditions ranging from sea level to 40,000 
feet without cavitation or air inclusion. 
Although in most cases the pump is di- 
rectly mounted on the engine and is, 
therefore, always operating at engine 
speed, a means must be provided either 
in the pump itself, or by external unit, 
to unload the pressure in the pump and 
to pass the fluid directly to the reservoir 
at no appreciable pressure. At the same 
time the system pressure must be main- 
tained so that high pressure is always 
available when actuation of the hy- 
draulic mechanisms is started. 

Since the motive force to operate the 
pump is in most cases the aircraft en- 
gine, a study must be made as to the 
power required to operate the pump at 
its full capacity. It has been found that 
the power required depends on the num- 
ber of mechanisms which are being op- 
erated. Aside from the landing gear 
and possibly the gun turrets the power 


required is very smail. It would, there- 
fore, follow that the size of the pump is 
determined largely by the landing gear 
operating units. Fig. 1 shows a curve of 
fluid horsepower corresponding to va- 
rious deliveries and pressures. 

In general there are four classifica- 
tions of fluid pumps. Every fluid pump 
will fall into one of these classes. In 
turn each of these classifications can be 
subdivided so that a general outline oj 
fluid pumps can be made as follows: 


Types of Hydraulic Pumps 
. Positive Rotary Pumps (Constant Delivery) 
a. Gear Pumps 
1. Driver and Driven Gear Wheels 
2. Gerotor 
b. Vane Pumps 
1. Eccentric Rotor 
2. Cam Riser 
2. Reciprocating Pumps 
a. Angular Piston Block 
1. Constant delivery 
2. Variable Delivery 

b. Radial Piston Pump 

c. Swash Plate 

d. Hand Pumps 
8. Centrifugal Pumps 
4. Screw Pumps 

For the purpose of breaking this sub- 
ject into two general groups to be dis- 
cussed in two succeeding issues, this 
particular article will be confined to the 
discussion of Positive Rotary Pumps. 
Of these, the gear pump is by far the 
most widely used type and _ sufficient 
space should be devoted to cover its con- 
struction and operation. 

In general the gear pump consists of 
two revolving gears, one of which 
drives the other. The clearances be- 
tween the gear teeth are held very 
closely as are the fits between the gear 
outside diameters and the periphery of 
the housing in order to obtain highest 
efficiency. Fig. 2 illustrates the arrange- 
ment of the gears in their housing and 
this figure also demonstrates the gear 
pumping principle. 

The Gear Pump operating principle is 
as follows: (Reference Fig. 2) 

The upper gear is connected by mean: 
of a universal joint coupling to a male 
spline shaft which fits into a female 
driving spline in the accessory case of the 
aircraft engine or electric motor (See 
Fig. 3). The lower gear floats in a 
closely fitted housing and is driven by 
the upper gear. The diameters of both 
gears as well as their thickness and 
tooth form are equal in every respect and 
should be interchangeable with each 
other. The fits between both gears 
with their housing should be same at 
about .002 inches clearance. The rotat- 
ing action of the gears creates a suction 
in port A, drawing the fluid into the 
pump as shown in View 1 of Fig. 2. 
From here the fluid is carried between 
the teeth of the gears around theif 
periphery as shown in View 2 of Fig. 2. 
It is then carried to the opposite side of 
the pump and discharged through por! 
B since the meshing of the gear teeth 

(Turn to next page) 
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Almost as big a problem as manu- 
facture itself is the maintenancing 
of America's air fleet once it has 
been put into service. 


Airplane designers know the ravag- 
ing effect of dust and grit on gaso- 
line motors, and are now providing ; 
air filters to protect airplane engines \ 7 TE cs 
after they have been put into serv- AR RS 
ice. Engine failures due to , TESA RA aa 
wearing and scoring of cylinder ’ SSE RRR Aon Oe 
walls cost millions of dollars for : \ Pesce ee eee eee 
motor rebuilding—not to men- . <a SOAR RRO GR: 
tion the loss of flying hours while the ARR A 
planes are grounded. \ : SSSA ARARRARR 
Properly engineered air intake filters NY EVR Ra 
are a solution to this latest defense » Aras WARRRR ORS 
headache. The American Air Filter , AMR Rae 
Company in cooperation. with air- . 

craft engineers has developed a line AVR 

of engine intake filters which not LAtks 

only meet airplane construction re- x\' 

quirements but specifications of the 
Army Air Corps as well. Write for 
complete information and free tech- 
nical Report No. 306. 


AMERICAN AIR FILTER CO., INC. 


Incorporated 


307 Central Ave. Louisville, Ky. 
In Canada: Darling Bros., Ltd., Montreal, P.Q. 
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forces the liquid out as shown in View 3 
of Fig. 2. This results in a smooth, 
even flow of fluid, the rate of which is 
dependent only on the speed of the ro- 
tating gears. The flow is almost 100% 
in volumetric efficiency at maximum 
pressures, but the system has the disad- 
vantage of being rather noisy at very 
low pressures. 

The gear pump is considered to be of 
the positive displacement type because 
all the fluid entering the pump must 
leave by the discharge port as the gears 
mesh. The fluid cannot churn around 
inside the body or work its way between 
the meshing of the gear teeth. Also 
this type of unit must be a constant 
delivery pump as it is not possible to 
vary the output except by changing the 
width of the gears, or changing their 
diameters. This, of course, means that 
a complete new pump design is neces- 
sary for every change in output inas- 
much as the close fits required in this 
pump do not allow for dimensional 
changes of any single working part. 

Nearly all gears used in hydraulic 
gear pumps are simple Spur gears. 
However, Herringbone gears can be 
used to boost the efficiency of the pump 
and to cut down noise. The cost of the 
Herringbone gear, which is “V” shape 
across the face, is excessively high and 
its advantages do not warrant its high 


cost in any appreciable application. 
To date the gear pump has been 


the principal source of hydraulic 
power supply by the aircraft industry 
in the United States. This type pump 
can be made easily and cheaply, but it 
high efficiency and high pressures are 
desired, its disadvantages become ap- 
parent. Although the clearances around 
the periphery of the gears and housing, 
and between the gear ends and the cas- 
ings, aré held to a minimum, there is a 
certain amount of leakage at these sur- 
faces which increases with higher pres- 
sures. The light alloy castings from 
which the housing are made have a 
high coefficient of expansion requiring 
greater cleffrance under higher temperi- 
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tures, and consequently there is greater 
breakage. 

The Pump Engineering Service Com- 
pany of Cleveland, Ohio, has done much 
in the development of gear pumps 
used in the aircraft hydraulic industry 
to date, and it is supplying by far the 
great majority of this type of pump used 
in the aircraft industry for hydraulic 
actuation. Fig. 4 shows a three-quarter 
view of this pump. A cut away section 
of the same unit is shown in Fig. 5. In 
this illustration one can see the arrange- 
ment of the gears in their housing as 
well as the bearings and general bearing 
and sealing members. A cross-section 
of the pump is shown in Fig. 6. In this 
drawing, which is typical of all the gear 
pumps in the industry, the detail of all 
the parts which constitute the pump can 
be easily seen. The same type of pump 
is also supplied by the Eclipse Aviation 
Corporation and is used in large quan- 











tities as a motor driven unit for hy- 
draulic power operation of flaps and 
landing gear. 

With reference to Fig. 6, it should be 
noted that the pump is constructed as 
follows: a pair of closely meshed steel 
gears contained in a bronze liner which 
is pressed into an aluminum alloy hous- 
ing. The upper gear is connected by 
means of an Oldham coupling to a 
driveshaft which is held in position by 
a closely fitted bearing to an adapter 
housing fitted to the pump housing. 
This adapter is fastened directly to the 
engine accessory case or to an electric 
motor (as shown in Fig. 3) which has 
a driving member to fit the driveshaft. 
The gear is bored to incorporate a ball 
check valve so that the seal will be 
kept primed with oil and thus prevent air 
from being drawn into the pump. Any 
oil which may bypass around the gear 
shaft can be drawn out through the 
check valve into two drilled holes lead- 
ing to the intake port drilled in the pump 
cover. The cover is an aluminum alloy 
casting drilled on one side and fitted with 
two removable bronze bushings. Two 
ports are tapped on the outside and 
designated as intake and outlet ports. 

Hydraulic balance is accomplished by 
placing the suction and pressure ports 
in quadratic arrangement so that two 
suction, and two discharge ports, are 
diametrically opposite each other. Per- 
formance curves for these pumps are 
given in Fig. 7. 

The second type of gear pump is 
known as the Gerotor pump. It has 
been widely used in the industrial ma- 
chine tool and oil burner industries 
for many years and was introduced into 
the aircraft field in 1935. An example 
of the Gerotor type pump made by the 
Eclipse Division of Bendix Aviation 
Corp. is shown in Fig. 8. The perfor- 
mance curves of this pump are shown 
in Fig. 9. This pump operates satis- 
factorily at pressures up to 1,000 pounds 
per square inch at 4,000 r.p.m. Output 
is directly proportional to speed and is 
but little affected by pressure. 

The construction of the Gerotor pump 
is as follows: The rotor which is an 
internal gear with special tooth form is 
fitted closely into a steel or bronze liner 
which in turn is pressed into an alumi- 
num alloy housing. A spur driving gear, 
having one tooth less than the internal 
gear, is set eccentrically into the inter- 
nal gear. The width of both gears is 
exactly the same and the clearances be- 
tween the teeth when meshing are held 
very close. The internal gear and its 
housing and the drive spur gear are 
sandwiched between two cast iron plates 
in which are the intake and outlet ports. 
These plates are held to close tolerances, 
allowing clearance between them and the 
rotating gears of about .005 square 


(Turn to next page) 
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inches. The driving gear is keyed to a 
drive shaft which is mounted in a sturdy 
ba!l bearing, which in turn is mounted in 
a front housing that can be mounted 
directly to the accessory case of the 
engine. The rear housing also supports 
the drive shaft by means of a needle 
bearing and is drilled and ported to take 
the intake and outlet connections. The 
whole unit is then bolted together in a 
sandwich with very thin or no gaskets 
between the sandwiching members. See 
Fig. 10, Cross Sectional Diagram of 
Gerotor Pump. 

The pumping principle is rather sim- 
ple. The intake and exhaust ports as 
seen in Fig. 8 are diametrically oppo- 
site and moon shaped. Their length 
is determined by the travel of the gear 
teeth in meshing and unmeshing over 
them. The fluid is sucked into the pump 
as the gears pass over one port and is 
carried over to the opposite side of the 
pump where the meshing of the gears 
forces the fluid out of the discharge 
pump. As the gears travel around them 
and unmesh a suction is created just 
over the intake port and again the fluid 
is drawn in, etc., and etc. 

This type pump is compact and quite 
small. The Gerotor has the drawback 
common to all gear pumps. It has lim- 
ited maximum pressures, and is sus- 
ceptible to damage by dirt or gut in the 
fluid due to the fine tolerances. 

The Vane type pump, illustrated in 
Fig. 11, has not found many applications 
in the aircraft hydraulic industry be- 
cause of its inherent defects under high 
pressure. The pump is highly efficient 
under low pressures and has found many 
applications in the aircraft industry 
where pressures above 400 pounds per 
square inch are not required. Its great- 
est application, however, is in use as a 
fluid generator or motor where pressure 
from the system drives the motor which 
is coupled directly on to a fuel pump. 

Fig. 11 illustrates a cross-section of 
the Vickers-Vane pump. This pump 
consists of a slotted rotor in which is 
inserted a multiple number of flat steel 
blades. Instead of the rotor being ec- 
centric to the housing as in conven- 
tional arrangement, the rotor is con- 
centric with the pump but the vanes 
ride along an eliptically shaped hardened 
steel casing. Rotor blades’ widths 
are held to the same thickness as the 
rotor and in some cases are surface 
ground together to insure exact thick- 
ness. The casing is held from .002 to 
.003 inches thicker than the rotor and 
blades. These parts are sandwiched be- 
tween two bronze liners containing the 
port slots and these are again sand- 
wiched with the outer duraluminum 
housing which contains the intake and 
outlet ports. This whole assembly is 
held together by means of through bolts 
carrying through the various layers. 
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As the rotor rotates, the steel blades 


‘are thrown against the eliptical face by 


means of centrifugal force. In some 
pumps of this type small compression 
springs are placed in the vane slots be- 
tween the vanes and the rotor axis to 
aid in exerting an outward load against 
the cam face. As the vanes revolve, 
fluid is drawn in between the vanes 
from the suction ports into the larger 
volume section of the casing, and then 
carried around in such a manner that 
the volume decreases thus building up 
pressure at the discharge ports. Typical 
performance curves for this pump are 
shown in Fig, 12. 


_ Fig.I3 Pesco 


Fig. 13 illustrates the Pesco high 
pressure vane pump. This pump con- 
sists essentially of an aluminum alloy 
housing containing a hardened steel 
sleeve in which a hollow steel rotor is 
driven by means of a coupling which 
mates with the engine drive coupling. 
The base of the sleeve is eccentric with 
the axis of the rotor. This rotor has 
four equally spaced slots in which steel 
vanes are contained. These kdades move 
in and out of the slots as the rotor 
turns and maintain constant contact 
with the base of the sleeve by means 
of a steel center pin. Performance 


curves for this pump are shown in 
Fig. 14. 
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kind of work required is all important. 
Where parts or assemblies of large size 
are involved, prime contractors might 
well consider the wisdom of providing 
scale models, photographs and simpli- 
fied diagrams. Visiting subcontractors 
at the table of Curtiss-Wright Propeller 
Division were able to handle actual 
parts of the Curtiss Electric variable- 
pitch propeller and quickly decide the 
possibilities of being able to make it. 
These decisions were not so easy for 
some in instances where manufacturers 
brought only blueprints and specifica- 
tions. 


Odlum Heads Contract Distribution 


In this connection, Floyd B. Odlum, 
recently appointed Director of the new 
Contract Distribution Division of OPM, 
announced preparations are underway 
to conduct a great number of defense 
production clinics in numerous indus- 
trial centers. In addition, traveling ex- 
hibits will be transported from point to 
point to reach operators of small fac- 
tories in every part of the country. Such 
industrial centers as New York, Chi- 
cago, St. Louis, Philadelphia, Cleveland 
and San Francisco will be selected for 
permanent exhibits in which the “bits 
and pieces” shown will be changed from 
time to time as different and ever- 
changing needs develop. 

Odlum is approaching his task along 
three principal lines. 


(1) Action through the Government’s 
purchasing divisions in breaking up 
large contracts and in promoting sub- 
contracting in other ways. 

(2) Finding ways to assist prime con- 
tractors in distributing larger portions 
of the orders they are now filling to 
smaller units. 

(3) Organizing and _ mobilizing 
smaller manufacturers so that they will 
know what they can do and how to go 
about it. 

He considers most urgent the problem 
of converting to defense production fac- 
tories being cut off from civilian pro- 
duction on account of shortages of raw 
materials and priorities. 

One of Mr. Odlum’s first acts was to 
request 56 companies holding major 
defense contracts to appoint their ablest 
executives to take charge of subcon- 
tracting to small enterprises and act as 
liaison officers between their companies 
and his division. 

The work of ‘the division is being 
decentralized as much as possible so 
that no small manufacturer need feel it 
necessary to go to Washington. The 39 
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field offices taken over irom the former 
Defense Contract Service are being ex- 
panded daily and soon will number over 
100. To be organized along state lines, 
each state will have a main office with 
others reporting to it, depending on the 
amount of industrial facilities in the 
area. The field offices will cooperate 
closely with all state agencies working 
toward the same objective and in all the 
principal offices there will be representa- 
tives of the Army, Navy and Labor 
Division, 

The War and Navy Departments and 
the Maritime Commission have estab- 
lished contract distribution divisions 
which are cooperating with OPM and 
working toward the same end through 
their own purchasing agencies. Ar- 
rangements are being made whereby the 
armed services, when so requested by 
OPM, may negotiate contracts instead 
of letting competitive bids, at prices up 
to 15 percent above current quotations. 
The services may also grant orders to 
a “responsible defense association or 
corporation” organized so that manu- 
facturers may jointly handle work that 
they could not do with their individual 
equipment. In certain cases, bid or per- 
formance’ bonds may be eliminated. Al- 
ready, the Army is dividing awards so 
that part of the work may go to other 
than the lowest bidder. 


i 


Financial Aids Studied 


The credit resources of banks are be 
ing mobilized also to assist small busi- 
nesses in their efforts to fit into the 
defense scheme. Mr. Odlum feels that 
it is the responsibility of the financial 
community, public and private, to see 
that a manufacturer who has a defense 
prime or sub-contract or whom the 
armed services wish to see receive such 
contracts, shall not fail in the attempt 
because of lack of money. To this end, 
a financial section has been established 
in Odlum’s division to cooperate with 
commercial banks, the RFC, and Fed- 
eral Reserve Banks so that these con- 
tractors can be brought into touch with 
all available financing facilities. Every 
request, however, will be discussed with 
the contractors’ local banks first so that 
all financing possible will be handled in 
the manufacturer’s own community. 
Where requirements cannot be met 
locally, the financial section will en- 
deavor to satisfy the need through all 
other available sources. 

Through the formation of two ad- 
visory groups, the Small Business Com- 
mittee and an Engineering Committee, 
some of the finest minds of the country 
in the fields of industrial, management 
and production engineering have been 
enlisted to assist in solving the twin 
problems of utilizing all available pro- 
duction facilities for defense and avert- 
ing the social catastrophe which would 


result from widespread ruin in our na- 
tional community of small business. 


Pitfalls to Consider 


Here we have observed the details of 
a major operation in the conversion of 
the United States’ peacetime economy 
toward a wartime basis. There is a real 
danger here. It lies in the fact that 
independent small businesses formerly 
engaged in the manufacture and market- 
ing of complete articles are now faced 
with the prospect of conducting a single 
operation in a larger industrial process. 
They will act as feeders to big com- 
panies and the government, thereby 
losing some of their independence and 
individuality. 

Much can be done to prevent a per- 
manent blackout of independent small 
business if government will keep con- 
stantly in mind that this is purely a 
temporary expedient for an immediate 
purpose—to help win a war—and 
through intensive educational efforts 
keep alive the idea of flexibility in our 
industrial community so that the in- 
evitable post-war readjustments will not 
give rise to feelings of despair and 
futility on the part of all those who then 
will no longer be told what to do by the 
government. 

It is never too early to plan: like the 
case of the fashionable lady who con- 
sulted an eminent. psychologist about 
helping her instill in her son the rudi- 
ments of discipline and good behavior. 
“How old is the boy?” he asked. 
“Three,” beamed the mother. “Madam, 
you are three vears late,” said the 
psychologist. Tragedy already will have 
occurred unless, as a nation, we incor- 
porate in our defense efforts now the 
nuclei of ideas and plans which will 
facilitate an orderly return to peacetime 
pursuits. Possible alternatives are com- 
plete social and economic collapse or a 
highly centralized economy dangerously 
susceptible to the forms of fascist dic- 
tatorships against which we are striv- 
ing in the present. 

Groundwork must be laid now for 
eventually reversing the flow of raw 
materials back into consumer goods. 
Initiative and imagination of these small 
businessmen must be stimulated to meet 
the challenges of a difficult post-war 
period with ideas for new consumer 
goods and new services. Those who can 
return to their former activities on 4 
similar scale should do so by all means. 
But the world and people change a lot 
in a few years. Inevitably, many who 
have dropped their profitable pursuits 
to put a shoulder to the wheel will 
deliberately have to seek out and find 
new uses for their energies and skills. 
If this can be done on a national scale, 
through the coordinated effort of all 
business and the government, the in- 

(Turn te page 194) 
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FASTER SERVICING FOR 
AMERICA'S GREATEST AIR LINE 


One of the highlights at New York’s airport is the 
servicing of American Airlines Flagships, the 
nation’s greatest air transport fleet. 


Faster servicing is now possible with the aid of 
the specially designed Sinclair Aircraft Oil Truck. 
Its motorized equipment can drain old oil from one 
Flagship engine while giving the other engine a fill 
of new oil. These operations can be performed by 
one man in about one-quarter of the time formerly 


taken by several men with old type facilities. 


The oil is Sinclair Pennsylvania upon which 
American Airlines Flagships have flown to the 
world’s record for safe air transportation—one 
billion passenger miles without a fatality. 

Sinclair aircraft lubricants are specially devel- 
oped to give safe lubrication. For further informa- 
tion, write Sinclair Refining Company, 630 Fifth 
Avenue, New York, N. Y. 
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deliveries. Before discussing these 
graphs, it is perhaps well to review the 
background and the methods used in 
preparing the curves and giving the 
forecast which they show. 

In my first article appearing in the 
June 1939 issue of AVIATION, entitled 
“America’s Answer,” I outlined the 
basic method of production analysis. 
Briefly stated, the method is to estab- 
lish parameters or yardsticks govern- 
ing output based on actual experience, 
and after altering these parameters as 
needed, because of changes in factors 
involved, and general judgment of the 
situation, to forecast what can be ex- 
pected in the future. Parameters were 
established involving output per unit 
of floor area and labor man-hours with 
the object of determining capacity, 
using these factors primarily, but quali- 
fied by those more indefinite ones, 
such as the ability to supply tools, pro- 
cure management, train labor, and pro- 
vide materials, based on judgment of 
what the country as a whole could do. 

In April, 1940, you published my 
article “Winged Victory.” In that arti- 
cle I brought up to date the forecast 
of the previous one, changed only be- 
cause of the introduction of new air- 
plane programs. I also made bold to 
apply the method to forecast the prob- 
able production for Germany and Eng- 
land and their Allies. The basic facts on 
their past record came from observation 
and study in Europe on the occasion of 
several trips made to those countries 
from 1934 to 1938. In that article was 
forecast the possibility of victory for 
the Allied cause in 1942. This was 
premised on a continuing superiority 
on the sea, a continuing advantage in 
recourse to world markets, the gradual 
attainment of air supremacy, and a 


se 
once tienen iinet Hat 


pesmonee ate 


So Cat a OR BE 


. 


ed 
. 









continuing equality on the land. This 
latter premise has not maintained, and 
the war will be prolonged. However, I 
still feel that the supremacy in the air 
which is being gained by the Allies, with 


our help, will bring them ultimate 
victory, possibly in 1943. 
In my July 1940 article, “50,000 


Planes a Year” the parameters estab- 
lished in the earlier studies were ap- 
plied to a program of our own which 
the President had just announced. The 
article discussed a suggested method 
of expansion which was first to place 
the load on the existing aircraft in- 
dustry, then to bring in other large in- 
dustries such as the automobile. This 
course has, in general, been followed 
and I feel that to this we may attribute 
to a large extent the success that has 
been attained. 

Finally in the article of last January 


“The Truth About our National De- 
fense Program”, after outlining the 


fundamentals of defense in general, in- 
cluding both the psychological and ma- 
terial factors, I drew up a revised set 
of curves to furnish a forecast of what 
could be expected in the United States 
in yearly and monthly rate of produc- 
tion; in expansion of factory area and 
labor force; and finally the relative po- 
sition of the air forces of the world 
both as to rate of production and total 
strength. These curves are reproduced 
here with a point shown indicating our 
actual accomplishments. 

The problems of Government 
getting under way on this program were 
discussed; also the controlling impor- 
tance of air power in determining the 
outcome of the war. There has been 
much improvement in our defense setup 
in Washington since that time, al- 
though there are still a number of 
things which undoubtedly need to have 
further corrective measures applied. 

The question may well be asked, “It 
is true we have quite closely approxi- 
mated our forecast for U. S. produc- 
tion, but how reliable are the curves 
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as regards England and Germany ?” 
In the case of England, from numerous 
unofficial conversatjons I have had with 
Englishmen and with Americans return- 
ing from visits to England, I can say 
that the forecast for English productions 
appears good. Then, the method 
used for the United States and Eng- 
land was the same as that used for 
Germany, is it not reasonable to sup- 
pose that the forecast for Germany also 
is close to the truth? Study of all avail- 
able information on what is happening 
in Germany leads to the belief that 
it 


as 


is. 

What of our own air force? Our 
training program has progressed well. 
We would perhaps have liked to in- 
crease our own forces by greater num- 
bers of tactical units than has been 
found practicable to allot from the 
standpoint of giving aid to England 
and her Allies, who are performing 
with such great credit on our common 
front. All in all, the division of tactical 
units between those which are retained 
at home and those which are sent 
abroad has been a proper one. 

Our forces are getting some train- 
ing in tactical operations, they will get 
more as time goes on. We have given 
to England a very substantial and a 
very much appreciated supply of tac- 
tical airplanes which have served and 
are serving with great credit on the 
several battle areas in Europe and 
North Africa. 

There follow several comments which 
may be interesting. It is noteworthy 
that the rate of production increase for 
aircraft in the United States is greater 
than for any other country in the world 
at any period. 

Next, I would like to re-emphasize 
the excellence of American equipment. 
It is, considered as a whole, unsur- 
passed by any other country. 

Then let us see the situation regard- 
ing relative air strength of the two 
contending groups of powers. Surely 
the entrance of Russia into the war on 
the side of the Allies far more than 
offsets any effort which the conquered 
nations have been forced to contribute. 
Therefore, in appraising the curves 
showing the rate of production of the 
contending powers and the size of their 
air forces, I feel that it is conserva- 
tive to use the same critical dates that 
appear in the curve of the January 
article. I am therefore still of the 
opinion that, without counting Russia. 
the rate of production of England, 
augmented by one-half of the U. S. 
production, is now greater than the 
output of Germany and Italy plus the 
production of conquered countries; and 
that the total air power of the Allies 
will be greater than that of the Axis 
powers early in 1942, 

Our U. S. program has been a:ded 
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The Curtiss AT-9 is the most recent of 
a line of trainers whose history began 
with the famous Curtiss JN-4 in the 


DESIGNED to save thousands of precious hours 
of advanced training, the new Curtiss AT-9 pro- 
vides the United States Army Air Corps with a 
new and quicker step from single-engine trainers 
to speedy pursuit or multi-engine bombers. 

The new trainer simulates the flight and contro} 
characteristics of modern high-speed twin-engine 
military aircraft. Its design fortunately is such 


that it is ideally adapted to mass production, a 
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days of Worid War I. 


vital factor in developing the equipment neces- 
sary for training the thousands of pilots needed 
for the nation’s defense. 

This Curtiss “Transition Trainer” is powered 
with two 280-horsepower radial engines and has 
a top speed in excess of 200 miles an hour. It 
has two seats side by side with provision for 
two additional observers’ seats immediately back 


of the pilots. 



















































































to several times since my January arti- 
cle was prepared. Therefore, the curve 
for monthly production should now be 
extended by a straight line running from 
the point of maximum slope at a simi- 
lar acceleration to attain a peak pro- 
duction rate of well over 3000 planes 
per month, by the middle of 1942. The 
point of monthly production output to 
which it goes thereafter will be depend- 
ent upon the addition of new programs 
this winter and next spring, but a rate 
of 50,000 planes per year is in sight! 

Here I would like to call attention to 
a factor which is of great importance; 
namely, the increasing size of the air- 
craft we are producing. First, the pro- 
portion of tactical units when compared 
to training planes is increasing; but 
there is another change in process which 
is even more important: that is, the 
increase in size of the tactical units 
themselves. We have read much of 
the so-called 500 four-engine-bomber 
per month program. Perhaps few re- 
alize what a tremendously increased 
burden is placed on the industry by this 
change in type. Although in the next 
year we may almost double the number 
of aircraft produced per month, it 
should be noted that in terms of weight 
of airplanes produced (or in terms of 
total horsepower of the engines with 
which they are equipped), there will 
be a three- to four-fold expansion re- 
quired. Thus the magnitude of the task 
ahead is even more impressive when 
this added factor of size increase super- 
imposed on numbers is considered. 

I think it is extremely important 
that the morale of the American people 
should be raised. I think now that this 
can best be done by driving in an ap- 
preciation of the fact that the job we 
have done and are doing is very credi- 
table, and that the job which we will 
do will far surpass what has been done 
in the past. The truth concerning our 
accomplishments of the past year and 
a half should aid in showing that the 
detractors of our effort are wrong. I 
do not wish to indicate that the situa- 
tion is not serious in the extreme, and 
that there is not a need for an ever in- 
creasing effort and sacrifice. I simply 
state that, in my opinion, if our morale 
is raised to the point where it should 
be, this increase in effort and a com- 
mensurate increase in production de- 
finitely will come to pass. 

In 1940 we rolled up our sleeves and 
got production started, resulting in a 
“trickle” of planes to England; in 1941 
production has gotten well under way, 
and as President Roosevelt said, “The 
stream becomes a river”; in 1942 “The 
river will become a torrent”; and in 
1943, “We will engulf this totalitarian 
tyranny which seeks world domination.” 

Sincerely yours, 
T. P. Wright 





They Wear the Pants 


(Continued from page 55) 








her job. Of course we have an inten- 
sive trade extension training program 
available through the Federal Gov't. 
National Defense Training scheme, and 
about 10 to 15 percent of the women in 
our plant take advantage of such train- 
ing to better themselves in their present 
jobs or to advance to more responsible 
jobs. 

Although men have long been accus- 
tomed to ruling the roost in aircraft 
work, they soon grow used to the idea 
of working with women. As a matter of 
fact the women are welcomed into the 
local union. The men and women work 
well together. We have a rigid rule 
that any man will be dismissed for any 
undue familiarity with one of the women 
workers but it has been invoked only 
once in six months time. The women 
themselves are of mature age, averaging 
about 27 yrs. old, and more than two- 
thirds of them are married, with more 
than half of them having one or more 
children to support or help support. 

Special rules and special equipment 
required for women workers are not 
much of a problem. We require that 
all women wear slacks, as dresses are 
too much of a hazard in a shop, espe- 
cially adjacent to power driven machin- 
ery or equipment. Also we insist on 
solid toe shoes to give full protection 
to the feet. Special rest benches are 
provided for each department where 
women are employed and separate wash- 
rooms had to be installed, of course. 
At first we used the women on the day 
shift only, due to a California state rul- 
ing prohibiting women from working 
in industrial establishments after 11 
p.m. Recently this was amended to 
permit women to work until midnight, 
and we now have feminine help on both 
day and evening shifts. Work must be 
planned so as to avoid overtime since 
women are not allowed to work more 
than eight hours in any one day or 48 
hours in any one week. 


Women in the Shop 


Before hiring women, and continu- 
ously since then, we have made studies 
to determine what types of work they 
could perform to advantage, and what 
limits should be placed on their employ- 
ment. We know that, generally, women 
must not be given any work requiring 
continuous heavy muscular exertion or 
lifting. They should not be required to 
move around too much and generally 
work best sitting down. They should 
not be expected to reach too far, nor to 
reach up above their heads, nor to work 
where climbing or crawling over jigs or 








A number of women have been trained as 
welders, and do a good job of it. 


Riveting a center wing rib at Vultee. 


airplane structures is required. But 
women have proved ideally suited for 
all sorts of delicate work requiring pre- 
cision and speed, and have proved quite 
handy with tools and micrometers. 
Our first use of women was in the 
trim department, cutting and sewing 
fabric for control surfaces, etc. This 
is a type of work long done to good 
advantage by women and is in a field 
where they naturally excel. The first 
shop work on which women were tried 
was that of assembling electrical parts 
and wiring for control panels, fuse 
boxes, etc. By making a careful study 
of work sequence, and by arranging 
cables, terminals, etc., in logical fashion, 
it was possible to show a material re- 
duction in assembly time on such work. 
Encouraged by this success we turned 
to the machine shop and began to place 
(Turn to page 186) 
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improves AEROSPHERE 
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as plete and authoritative in- 
formation. He was edu- 
cated in Engineering at 
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gan. Holds 30 U. &., 
Canadian and French engine patents. Author of vari- 
ous books on aircraft engines, including Airplane En- 
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Russian Aviation 
(Continued from page 51) 





Some of the goods carried by air 
transports are vegetables, fruit, fish, 
cotton, medicines, spare parts for factory 
machines. In the last three years the 
time of delivery of perishable merchan- 
dise has been cut by more than 50 
percent. 

The Soviet Union is the only country 
that operates a regular airline serviced 
by lighter-than-air craft. Moscow is 
linked by a dirigible line with Sverd- 
lovsk, the important industrial metrop- 
olis of the Urals. For about four years 
the semi-rigid DP-9s have been in use 
there. Filled with non-inflammable 





helium (the USSR is the only country, 
aside from the U.S., that has its own 
deposits of this gas in adequate quan- 
tities), this type has a capacity of 25,- 
000 cubic meters. Its comfortable pas- 
senger gondola has sleeping accommo- 
dations for 16, a salon, buffet and 
smoking room, All captains and co- 
pilots of lighter-than-air ships are 
graduate engineers. A good many pilots, 
navigators and mechanics on these lines, 
as well as on regular airlines, are 
women. In Moscow there is a school for 
advanced training of both male and fe- 
male dirigible personnel. 

The Civil Air Fleet does not confine 
itself to transport work. Distinctly apart 
from the wartime medical service there 
is a so-called sanitary aviation. Planes 
take aid and medical personnel to re- 
mote, isolated spots of the country. If 
no landing fields are available, the physi- 


Since the German invasion, many Soviet civil planes have been used for ambulance work 


and for many other war duties. 








Russia has many kinds of modern transports, which continue to play an important role 
in carrying key personnel and troops. 
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cians, nurses and surgical instruments 
come down to the patients by parachute, 
Sick persons from a distant outpost are 
often rushed by air to a medical center, 

In 1939 Soviet ambulance planes had 
flown 70,372 hours, brought doctors to 
11,372 patients, carried 2,840 sick people 
to hospitals. In the Russian Sovie 
Republic alone aviation rendered medi- 
cal aid to more than 40,000 persons that 
year. 

Sanitary aviation is employed to ex- 
terminate malaria-breeding mosquito 
spots. The splendid harvests of corn, 
cotton, sugar beet in recent years have 
been due in no small measure to the 
dusting and spraying of the fields by 
planes. 

That dread scourge of agriculture, the 
locust, has its most formidable enemy 
in aviation. Breeding in the south of the 
country, particularly in the regions of 
the Amu-Darya and Syr-Darya and on 
the shores of the Aral Sea, the locust 
is now the quarry of intensive chemical 
war from the skies. In one hour an air- 
plane covers 150 hectares of farm land. 
In this way century-old breeding 
grounds of the Asiatic and Morocco 
locust were completely purged of this 
parasite. 

Similar techniques were enlisted to 
destroy pests that damaged the cotton 
crops in Central Asia, Azerbaidzhan. 
Ukraine, Northern Caucasus, Turk- 
menia, Kazakhstan and Uzbekistan. 

During the Second Five-Year Plan 
chemicals were sprayed by aircraft over 
488,000 hectares of land sown with cot- 
ton. In 1940 a cotton area of 80,000 
hectares was covered, in 1939 alone 
210,000 hectares of cotton fields had 
been cleared. By spraying or dropping 
poisoned bait, the pests are destroyed 
30 times faster than by hand. The re 
cent years have seen the use of newly- 
developed airplane atomizer on the beet- 
root weevil. This pest was destroyed on 
territory of 96,000 hectares by last year. 

Aviation is used for forest fire patrol 
work. It helps to detect and prevent 
fires and also delivers firemen and their 
apparatus wherever required, sometimes 
letting them down by parachute. This 
department of the Civil Air Fleet has 
within its jurisdiction over 395,360,000 
acres of forest land. Here, too, harmful 
insects and animals are hunted from the 
air. Every year new forests are sown 
in the USSR from aircraft. 

Soviet fisheries also benefit from the 
work of the Civil Air Fleet. Fishermen 
are assisted during the shoaling season. 
with aircraft spotting fish and directing 
surface vessels to profitable locations. 

Also systematic is the part of the aif 
plane in Soviet science. Hundreds 0! 
exploring expeditions make use of all 
craft. In the Soviet Arctic a thick 
network of air routes links the polar sta 
tions, transpolar ports and new indus 


AVIATION, November, 19! 












| 


Main | 


AVI. 









and. 
ding 
occo 

this 


d to 
»tton 
rhan. 
‘urk- 


Plan 
over 
cot- 
),000 
alone 
had 
ping 
‘oyed 
e re 
owly- 
beet- 
ed on 
year. 
yatro! 
evel 
their 
times 
This 
t has 
50,000) 
rmfu! 
m the 
sown 


m the 
ermen 
eason. 
ecting 
ations. 
1e aif: 
ods o 
yf ait- 

thick 
ar sta- 
indus 


er, 1941 





...makes a fine aircraft fabric 


L PLUS STRENGTH 





AVE YOU LOOKED at aircraft 
fabric specifications lately? 
There have been some changes 
made. One of the most remarkable 
has been the increase in the weight- 
strength ratio. Fabrics today are 
stronger, lighter in weight than ever 
before. 
Airwing Aircraft Fabrics are keep- 
ing pace with America’s fast moving 


aviation industry. We maintain rigid 
manufacturing controls throughout 
every step in the making of these 
fine cloths. Then the Thurston Lab- 
oratory tests... tests... tests—just 
to be on the safe side. 

Are you using Army and Navy 
Specification fabrics? Do you manu- 
facture light planes? Are you sub- 
contracting fabric-covered surfaces? 


You will wish to know all about 
Airwing products. 

Send for file-size folder containing 
swatches of actual Airwing Fabrics 
and Tapes. 








W. HARRIS THURSTON :: «3 0HURSTON CUTTING CORPORATION 


Main Office: 40 Worth Street, New York, N.Y., U.S.A. 
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Laboratory, Cutting Factory and Warehouse at 17 Beach St., New York, N.Y., U.S.A- 
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Russian Aviation 
(Continued from page 184) 





trial cities with one another and with 
the nation’s centers outside the Far 
North, Perhaps the world’s longest air- 
line is that between Moscow and 
Anadyr. Passengers and express leave 
Moscow regularly for the far-off cold 
Chukhotka. The planes fly east along 
the Arctic Ocean coastline. Machinery, 
foodstuffs, mail and workmen are car- 
ried by air to the Arctic, bringing furs 
and other local products on the return 
trip. 

Military value of the Northern Sea 
Route is enormous. It is there that the 
Red Navy Northern Fleet makes its 
home. It is there that Soviet naval units 
have lately been sinking German sub- 
marines. Were it not for the continuous 
cooperation of Arctic airmen, the North- 
ern Sea Route’s shipping could not func- 
tion as effectively as it does. These 
fliers now carry on year-round recon- 
naissance and reporting of ice move- 
ments. In planes of wide range they 
scout over the Laptevykh, Kara, East- 
ern Siberian, Chukhotsk Seas and other 
waterways. They inform by radio the 
pilots of surface vessels regarding the 
condition of ice and help them choose 
the shortest and safest itineraries. This 
flying job is so complex, difficult and 
responsible that the very best of airmen 
are assigned to it. 

Aviation may be credited with the 
opening up of new frontiers for industry, 
agriculture and civilization in general. 
Far East has been the beneficiary no 
less than Far North. New population 
centers are springing up and huge 
stretches of farm land added as each 
year witnesses the opening of many 
hundreds of miles of air routes. 

In the Pamirs, the Roof of the World, 
there is the Gorno-Badakhstan area 
which was formerly isolated from the 
rest of the world nine months of each 
year. During the three summer months 
the road to it led over craggy mountain 
ranges and turbulent streams. The in- 
habitants knew nothing of the existence 
of automobiles and other vehicles, but 
since 1929 they have been acquainted 
with airplanes and pilots. 

A few words are in order about 
ground equipment. Radio beacons are 
functioning on all principal routes, in- 
cluding those in the Arctic. Airways 
used in night flying are lighted through- 
out, except in blackouts. Some of the 
largest airports have blind-landing in- 
stallations. . 

Meteorological services are especially 
good because they are augmented by 
more than 50 weather observation sta- 
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tions in the Arctic which is known to 
science as the “weather kitchen.” The 
Aerological Observatory is the head- 
quarters which coordinates all aero- 
nautical weather services. The surfac- 
ing of landing strips, maintenance of 
good emergency fields and other aids 
have led to the abandonment of the win- 
tertime practice of exchanging wheels 
for skis on all main routes. 


The Soviet national budget still pro- 
vides generously for development oj 
non-military aviation because it has 
more than amply justified itself in the 
war effort, tellingly proving the thesis 
that while the army, navy and air force 
protect the civilians of the nation against 
the invaders, this is one of the foremost 
factors in the civilian abetting of the 


armed services. 





They Wear the Pants 


(Continued from page 182) 





women on such simple operations as 
burring and filing of small parts. Fol- 
lowing this they soon proved their 
mettle on light drill press work per- 
forming drilling, spot facing and ream- 
ing operations. Here a healthy competi- 
tive spirit developed. The women soon 
demonstrated that they were out to 
prove that they were no ersatz for the 
men. Foremen reported that the women 
coming on the job at the beginning of 
a shift would first check up to find out 
how many parts the male operators had 
turned out on the previous shift. Then 
they would dig in with a will and not 
relax until they had surpassed the best 
production record of the mere men. 

As one example of finger dexterity 
in this regard, a particularly difficult 
operation had developed into a minor 
bottleneck. A large number of small 
is in. steel pins had to be drilled with a 
ex in. hole. Best production any of the 
men operators could hit was about 650 
units per shift. The nimble fingered 
young lady who tackled this job turned 
out 825 units the first day on the job, 
and on her second day she topped the 
thousand mark and stayed above it for 
the balance of the job. 

Two of our women drill press opera- 
tors have now graduated to milling ma- 
chines and others are ready for ad- 
vancement to milling machine work as 
opportunities for advancement occur. 
These women have proved very satis- 
factory on milling operations and we 
expect to place other women on screw 
machines and other light equipment 
such as some of the turret lathes. 

While we have no thought of ever 
placing women on the heavier riveting 
work, their light touch has proved of 
advantage on a number of delicate riv- 
eting operations. They have also done 
well on the small riveting machines 
where semi-automatic riveting of small 
assemblies is performed. Welding is 
also a field for female talent. During 
the last World War women were widely 
used on welding work, where their fine 
sense of touch proved of advantage in 


forming good welds rapidly. This is 
again proving true and we already have 
two women welders at work, with a 
number in training. So far we have 
only used the women on gas welding 
of aluminum but they will probably 
find employment soon in electric weld- 
ing work, especially on the _ fittings, 
small sub-assemblies, and other bench 
work. 

Women are ideally suited for inspec- 
tion work of many kinds. Their natv- 
ral dexterity and usually keen eyesight 
helps them to turn out inspection work 
on a production basis equal to the best 
male standards. They also find a place 
in the paint shop, especially in feeding 
parts to the power conveyors, turning 
them over between sprayings, etc. Some 
spray painting is being done by women, 
usually on small parts. They have 
learned this work with great rapidity 

We have now carried our use o 
women right up into the final assembly 
line. Here they play an important part 
at many of the assembly stations where 
light parts are attached to the fuselage. 
This work is facilitated by our powerel 
conveyor line and by the, fact that the 
fuselage frames are carried in a pos 
tion permitting an unobstructed floor 
and allowing all work to be done from 
a normal position. Even on the engine 
section assembly line the women art 


playing an important part. This line 
is carried on a mechanical conveyo! 


while fuel and oil lines, ignition har 
ness, controls, etc., are assembled t0 
the engine and its detachable mou 
Much of this important work is now 
being done by women. 

Six months of actual use of womel 
in aircraft production work at Vulte 
has proved that the use of women ! 
aircraft manufacturing work has ptr 
gressed far beyond the experiment! 
stage. Their help throughout the ait 
craft factory is already making it po 
sible to speed our national defense piv 
gram through the building of bette 
airplanes in less time than could 
done without them. 
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Transoceanic Flight 
(Continued from page 59) 





A third is a propeller design which de- 
pendably converts horsepower into 
thrust with high propulsive efficiency 
throughout a wide range of conditions 
and settings. Above all, there must be 
a harmonious marriage of these three 
elements into a highly productive whole 
—a task of sometimes baffling com- 
plexity. 

To achieve the first objective, design- 
ers of Pan American Clippers have 
consistently created large aircraft of 
unprecedented structural _ efficiency, 
aspect ratio, wing loading, and aero- 
dynamic efficiency. Toward the second 
objective, the brilliant work of Ameri- 
can engine builders has met with wun- 
ceasing success. The first engine used 
in transpacific flight had a specific fuel 
consumption of about .46, a then un- 
precedented figure, and its manufacturer 
made a substantial contribution to our 
operating technique. Each subsequent 
engine achieved new lows in fuel econ- 
omy (.44 and .42), until now the en- 
gines in the Clippers are operating at 
about .40 specific fuel consumption. By 
the same token, propeller efficiency has 
progressed steadily upward to its pres- 
ent level of 87 percent, always with great 
mechanical reliability. Bear in mind 
that each one percent betterment in 
engine or propeller efficiency means 
approximately one more transocean pas- 
senger whose voyage, in these days, is 
often of real national significance. 

A point not to be overlooked is that 
the state of the art is constantly ad- 
vancing, therefore a transocean air- 
plane, with its engines and propellers, 
must frequently be modernized while 
in active service. The burden thus 
placed on the airline engineering staff 
is a heavy one, rewarded only by the 
resulting improvement in long-distance 
commercial performance. 

To develop a “simple practical tech- 
nique for transocean cruising control 
for a specific aircraft is a, substantial 
task. The.objective is to prescribe the 
cruising condition for each#altitude, 
gross weight, and headwind at which 
the ratio, “ground-miles made good per 
pound of fuel,” will be’ a maximum. 
Phrasing it differently, the cumulative 
effect of L/D, specific fuel constitap- 
tion, and propeller efficiency, must 
always be a maximum, headwind con- 
sidered. The first task, therefore, is to 
calibrate the airplane, engines and pro- 
pellers with the greatest possible thor- 
oughness. In general, the airline en- 
gineer can count on securing complete 
data from manufacturers on:~(1) the 
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horsepower available from the engines 
for all conditions of R.P.M. and alti- 
tudes; and (2) the propulsive efficien- 
cies of the propellers under all practical 
operating conditions. To supplement 
these, the operator must himself run 
long tests on (3) fuel consumption char- 
acteristics and (4) horsepower required. 
Determining fuel consumption char- 
acteristics under different conditions of 
altitude, R.P.M. and manifold pressure 
is comparatively simple because there 
are but three main elements to be held 
constant. Horsepower-required _ tests 
are comparatively tedious, and unless 
accurate dynamometers are mounted in 
each power plant the results achieved 
may be considered at best only a close 
approximation. However, if done skill- 
fully and patiently, reliable polar curves 
can be developed, even without torque 
indicators, which can be used for per- 
formance computations at other gross 
weight and altitude conditions. 

Once in possession of such data, the 
engineer can prepare sets of readily 
usable tables or curves which prescribe 
optimum air speeds, R.P.M.s and mani- 
fold pressures to insure a maximum 
ratio of “ground-miles made good per 
pound of fuel” in the face of any wind 
condition, temperature and altitude. 

In this connection, reference should 
be made to two important concepts. 
First, the airspeed indicator is vitally 
important, not only for test work but 
because it is the simplest and most di- 
rect means whereby the pilot can achieve 
the prescribed cruising regime. Be- 
cause of its importance, Pan American 
frequently and routinely calibrates its 
airspeed systems. Second is the fact 
that maximum fuel economy is achieved 
at maximum allowable B.M.E.P. There- 
fore, so far as operating limits permit, 
the engines are cruised at full throttle 
and speed is controlled by altering en- 
gine R.P.M. 

Scientific management of an actual 
flight obviously starts with the weather 
man. Airline meteorologists, working 
closely with their colleagues of the va- 
rious governments concerned, are sta- 
tioned at New York, the Azores and 
Lisbon. Each office interprets as many 
daily maps as are available and in addi- 
tion prepares isobaric and wind charts 
for the 5,000 and 10,000 ft. levels, 
analyses radio-sonde reports, and con- 
structs pictorial representations of the 
vertical cross-section along the route. 


A trip forecast consists of a statement 
of weather conditions which the air- 
craft is expected to encounter along the 
route. The meteorologist divides the 
route into zones, generally upon a basis 
of approximately uniform wind condi- 
tions,—the end of each zone being desig- 
nated by the total distance in nautical 
miles from the point of departure. In 
each zone a forecast is made for each 











of the following elements: general 
weather—amount, type, base and top of 
low clouds—amount, type and base of 
middle clouds—altitude of freezing 
level—visibility—state of sea—wind di- 
rection and velocity at altitudes of 1,000, 
4,000, 8,000 and 12,000 ft.—and condi- 
tions expected at terminals and alter- 
nates. The forecast is concluded with 
a description of the isobaric configura- 
tion, location of fronts, expected 
weather conditions at fronts, and re- 
marks pertinent to the execution of the 
flight. Prior to departure, the captain 
is also furnished a weather map of the 
area, and a vertical cross-section along 
the track showing anticipated weather 
conditions. A sample forecast, weather 
map and cross-section are attached. 

Throughout every flight a meteorolo- 
gist is on duty at one or more of the 
meteorological offices, to follow the 
progress of the flight and furnish addi- 
tional information or advice as re- 
quired,—a prime function of the airline 
meteorologist. A routine duty is to fur- 
nish an amendment to the original 
forecast based on each later weather 
map, indicating the changes which have 
occurred. By means of coordinates of 
latitude and longitude, information is 
also radioed to the Clippers, enabling 
the captain to draw each new weather 
map for himself in flight. 

Before each flight the captain of the 
assigned crew, operation technicians 
and meteorologists prepare a so-called 
“flight time analysis,” a combination 
product of the data from the weather 
forecast and the cruising control curves 
developed for the Boeing 314-A type 
Clipper. 

Flight Time Analysis 


The winds for each zone at the 
standardized altitudes are listed on the 
flight time analysis sheet under paren- 
thesis “B.” The columns headed by 
“AS.” are optimum true airspeeds for 
varying gross weights and each alti- 
tude. The ground speeds (“G.S.” col- 
umns) are calculated on a_ specially 
developed navigational computer and 
the “zone transit” times are obtained by 
dividing the zones distances by the 
ground speeds. Addition of each “zone 
time” column will give the trip forecast 
time for that particular altitude. 

The group of columns under paret- 
thesis “A” have to do only with 3-er- 
gine performance at 1,000 ft. altitude. 
The one thousand foot altitude was 
selected for all 3-engine productions 
because it is the optimum safe altitude 
for maximum range. The optimum true 
airspeed for 3-engine performance ' 
assumed to be constant for each altitude, 
107 knots being the figure for 1,000 ft 
“Ground speed returning” is calculated 
on the “computer” by using the same 
winds but reciprocal tracks. 

This completes the uppersection of ou! 
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RESEARCH — CONSOLIDATED, 8 years of research is in sound ware studies 
and vibration measurement in the field of geophysical exploration are of 
inestimable value in advancing these sciences in the aviation industry. 
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Pan AMEXICAN AIRWAYS FLIOWT TIME ARALTSIS 


PAR AMERICAN ALEWAYS COMPANY 

AMLANTIC DIVISION 

FLIGHT PLAN 

& PLIGHT TIME ANALYSIS 
Shiv FO a6 Copteis meculiough 
Trip Fo. 73. Dete way 130)k4 194 
fron te: HA 
Porecast upen 00 P 
Forecast iemed et = ait 


Creising condition Long fangs 


18.2 z 118 


t- mee © 8,20 (dry tanks) 
m4 + 8 


Time to arrive at point of no reture 
Gours_ioeir.3_G.8..bock 
6.5. abend ¢ 6,5, back 


ALTERNATE =__Terceira __ 
13.7 x lise 
118 


Time consumed reeers 


te * 6.17 (4-5 brs. res.) 











Flight Time Analysis Chart. 


flight time analysis sheet except that 
we still must select the altitude that will 
offer the most efficient and most com- 
fortable flight. To the selected altitude 
forecast we add our fuel reserve (in 
hours), and then from our fuel consump- 
tion curves pick the corresponding fuel 
required for that total time. 

The lower center group of columns 
(under parenthesis “C”) is the detailed 
flight plan for the selected altitude. 
Immediately we may bring down from 
above the zone ground speeds and the 
zone times. The cumulative times are 
added, and their corresponding “fuel 
consumed” figures picked from the 
curve. The last column contains the 
remaining fuel at the end of each zone, 
consequently the last figure is the “fuel 
reserve.” 

Now we may proceed to parenthesis 
“D” under which there are the “three 
engine ahead” and “Three engine re- 
turn” calculations. Here “Three engine” 
curve calculations are based upon “dry 
tanks,” i.e., the total amount of fuel 
aboard. Columns “1” and “2” are the 
accumulated zone distances and the in- 
dividual zone times respectively, brought 
down from above, and for “three engine 
ahead” operation. From there we skip 
to the end of the last period in the 
fourth column and enter the total gaso- 
line presumably consumed at the end 
of the 3-engine flight. Opposite this 
figure (in column 3) we enter the total 
hours on three engines that we may 
expect at 1,000 feet for that total gaso- 
line load. This figure is picked from 
the “three engine consumption” curve 
for that altitude. From these two bot- 
tom figures we work upwards, sub- 
tracting our individual zone “times” 
and picking off the corresponding fuel 
consumed. Consequently, the first row 
in those two columns, opposite “0” 
miles in the “End of Zone” column, will 
give us the reserve hours and fuel for a 
“three engine ahead’”’ forecast. 





Columns 5, 6 and 7 under “D” are 
concerned with “three engine return”. 
In column 5 we list the zone times taken 
from above. The total fuel load and the 
equivalent “three engine” time are en- 
tered here, at the top of their respective 
columns. From those two figures we 
proceed to work as before, but down the 
columns, subtracting our individual 
zone times and entering the fuel re- 
quired for those times. As above, the 
last row in the last two columns will 
give us the hours and fuel, if any, for a 
“three engine return” forecast. 

This completes our “flight time analy- 
sis sheet”, except for figuring the ap- 
proximate “time to arrive at point of 
no return”,—the formula for which is 
on the sheet, and self-explanatory. 

Thus is each transoceanic flight 
planned out before takeoff. But no plan 
in the world is of any value unless it is 
executed with accuracy. To execute a 
plan accurately, is is necessary to have 
on hand an easily usable yardstick of 
performance. Pan American operating 
personnel have developed such a yard- 
stick, now officially known in Pan 
American nomenclature as the “How- 
gozit Curve”. Its purpose is to present 
to the crew aloft and to the flight watch 
ashore a continuous chart of informa- 
tion concerning any deviations from the 
predicted fuel consumption, winds, and 
track and the effect of these deviations 
on the fuel reserve remaining aboard 
the aircraft for completion of flight to 
destination, or return to point of de- 
parture, or for proceeding to a desig- 
nated alternate. 

When commercial long-range flights 
were first started, several new factors 
were introduced which made the prob- 
lem of computing fuel reserve at any 
moment more difficult than it had been 
on the shorter routes. These were pri- 
marily : 

1. In order to carry reasonable pay- 
loads it became necessary always to fly 





at a speed giving maximum miles per 
gallon. This introduced a” variable 
speed over the route dependent on gross 
weight, altitude, and wind. 

2. These variable speeds and gross 
weights resulted in a wide variation in 
power required at various points along 
the route and consequently a wide vari- 
ation in fuel consumption. 

3. Long-range forecasts were, of 
course, more subject to error with re- 
gard to wind velocity and direction and 
hence it became necessary to take vari- 
ations in actual conditions from fore- 
cast into account whenever making a 
decision as to the reserve gas left 
aboard the aircraft at any point on the 
route. 

It can be seen that the problem of de- 
termining the fuel reserve aboard the 
aircraft at any given moment, taking 
into account all of these variables, 
would be quite complicated and a lengthy 
process, using any system other than a 
graphical one. 

A graphical solution in the form of 
the “Howgozit” curve answers any of 
the following questions at a _ glance, 
aboard the aircraft or on the flight 
watch office: 

1. Has the aircraft burned more or 
less, at this point on the route, than was 
predicted ? 

2. Does it have, at this point, suf- 
ficient reserve to continue to destina- 
tion with one engine inoperative ? 

3. If not, does it have sufficient re- 
serve to return to point of departure 
with one engine inoperative ? 

4. When must a decision be made as 
to whether or not an alternate should 
be used? 

5. Is the fuel consumption more or 
less than normal? 

6. Are the winds being encountered 
more or less than predicted? 

7. What will the probable reserve be 
to any given landing area, an hour 
hence ? 

In order to answer these questions, 
the “Howgozit” curve is built up in the 
following manner. 

Data already described in the discus- 
sion on “Flight Time Analysis” are 


used to plot the following predicted 
curves: 
A. A curve showing gallons con- 


sumed at any point on the route versus 
miles from point of departure. 

This tells at a glance how much gaso- 
line should have been burned at any 
point on the route. 

B. A curve showing the maximum 
amount of gasoline which may be 
burned at any point on the route and 
still leave enough to proceed to desti- 
nation, with one engine inoperative, 
with a 30% plus 130 gallon reserve. 

C. A curve showing the maximum 
amount of gasoline which may be 
burned at any point on the route and 
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1. PESCO Stand-by Fuel Pump—a standard 
pump with new light-weight motor. Pump has 
diaphragm type relief valve with pressure reg- 
ulation balanced to atmospheric conditions. 


WITH THESE NEW 


PESCO motor driven 


@ In modern planes requiring as many as 5 auxiliary fuel pumps, 
a saving of several pounds per unit represents a substantial total. 
The new PESCO fuel transfer and stand-by pumps feature com- 
pact, high-speed motors with gear-reduction drive and actually 
weigh 3.8 to 5 pounds less than former models. The explosion- 
proof motors meet latest Air Corps specifications and are BY neice Oe Se 
available for 12- or 24-volt systems. In addition to the models able displacement for pressure regulation, 
illustrated, other units can be supplied for special requirements. ot lon Seen mney ——e 


SPECIFICATIONS AND PERFORMANCE DATA ON PUMPS ILLUSTRATED 


Capacity Pressure 
6. FB. P, 24. 


1. Three 


Sizes 


2. One Size 


3. Three 
Sizes 


Can be supplied with or without motor base. Base weighs 0.2 Ibs. 3. PESCO Fuel Transfer Pump—a standard posi- 
' tive displacement pump with new motor. 
Model illustrated shows motor with base. 
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“These sealing parts 
made of AMERIPOL* 
resist sub-zero temper- 
atures down to —50° F. 


“That's not all. 

A MERIPOL* offers 
exceptionally low oil 
absorption, too!" 


Facts About 


AMERIPOL 


for the Aviation Industry 


HIS new synthetic rubber 

has been adapted to aviation 
requirements by a special Miller 
formula. Its uses are many — 
V-type packings, accumulator 
diaphragms, piston cups, plung- 
er assemblies. In fact, it is an 
ideal sealing medium for all 
parts on the hydraulic system. 


































Advantages of Ameripol* are 
—(1) will retain flexibility in 
temperatures down to —50° F.; 
(2) has exceptionally low oil 
absorption; (3) has very low 
friction; (4) parts made of 
Ameripol* can be produced to 
close tolerances; and (5) is re- 
sistant to heat, light, ozone and 
non-corrosive to metals. 


Miller engineers will gladly 
assistintheapplication of Ameri- 
pol* to your sealing problems. 
Write for new folder containing 
complete information on this 
modern material. 


% Registered Trade Mark of 
The B. F. Goodrich Co. 
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MILLER RUBBER 


CO., Inc. AKRON, OHIO 
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An Howgozit Curve. 


still have enough left to return to 
point of departure, with one engine in- 
operative, with a 30% plus 130 gallon 
reserve. 

D. A curve of predicted miles out 
versus time. 

E. A curve of predicted 
consumption versus time. 

The data for these curves are all 
computed and entered on the flight plan 
before departure, and plotted on the 
“Howgozit” chart immediately after 
takeoff. In flight the actual values of 
miles out and gallons consumed are 
plotted on the chart every hour, result- 
ing in three curves similar to A, D and 
E but based on actual values deter- 
mined in flight by the best naviga- 
tional means available and fuel meters. 
To eliminate confusion these actual 
curves are made dotted lines. 

In the accompanying illustrations is 
shown a typical “Howgozit” curve, the 
use of which is illustrated as follows: 

At point (a) the aircraft is 500 
miles out, has burned 50 gallons less 
gasoline than predicted at this point 
due to wind, has insufficient gasoline 
reserve to continue to destination on 
three engines, has more than enough 
reserve to return. At point (b) the 
aircraft is 900 miles out, has sufficient 
reserve to continue to destination or 
return to point of departure on three 
engines, and has burned 25 gallons more 
than predicted for this point due to 
winds and over-consumption. It is 
obvious at this point that the aircraft 
can continue, since it now has a 30% 
plus 130 gallon reserve, which will 
more than take care of any possible 
variations in wind or fuel consumption. 
On curve “F” it appears that arrival 
will be ten minutes before the predicted 
arrival time. 


gasoline 


At no point in the flight has there 
been a moment when a decision de- 
pending on fuel reserve could not be 
made instantly, taking into account all 
known variables. 

In summary, the problem of com- 
mercial long distance flight contains the 
same elements as any form of air trans- 
portation: safety, regularity, and 
economy. The chief difference is that 
the “economy” factor is in a kind of 
“neutral equilibrium” whereby small 
percentage changes in operating ef- 
ficiency produce enormous changes in 
available payload. In this connection, 
and by way of looking toward the 
future, it should be understood that we 
seek to make maximum payload avail- 
able to the public on an annual basis, 
rather than on each separate voyage. 
Therefore, our goal is to have the same 
payload available day in and day out. 
If there were no headwinds and no 
tailwinds such would be the case, as- 
suming constant track and altitude. The 
winds cannot be exterminated, but their 
effect can be minimized—by high-speed 
aircraft. The airplane designer, ne- 
glecting practical considerations, may 
demonstrate that high speed is detri- 
mental to payload on some particular 
flight. If he places himself in the shoes 
of the Sales Department, however, he 
will quickly recognize that more tickets 
will be sold per year if twenty seats are 
available every day than if thirty seats 
are available one day and ten seats the 
next—and the public will be much bet- 
ter satisfied as well. Thus, as a con- 
clusion, we can say, “Exceedingly high 
long-range cruising speed, with result- 
ing schedule regularity and constancy 
of available payload, is an_ essential 
requisite of profitable transocean aif- 
craft.” 
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Demand these labels 
when buying uniforms 


UNIFORMS OF REEVES 
ARMY TWILL 
CAN TAKE IT! 


Pilots who fly in the service and ground 
men who service the flyers both demand 
unforms that stand up under all con- 
ditions ot work and weather. So insist 
these uniforms be made of Reeves 
famous fabrics. 


Uniforms made of Reeves Army Twill 
meet exacting U. S. Government Tests 
for better wear, longer life, and color 
fastness. Its fabric vitality keeps it ‘‘in 
shape’’ under trying conditions. 

GLENGARRIE POPLIN for matching 
shirts. A durable, stylish fabric that 
comes in a wide range of colors. Both 
fabrics are Sanforized* against shrinking. 


*Fabric shrinkage not more than 1%. 
(U. S. Government Test CCC-T-/9I-a) 


See your nearest dealer for 
uniforms, sport and work 
clothes made from these 
famous fabrics, or write for 
colorful leaflet to: 





REEVES BROTHERS, inc. 


54 WORTH STREET NEW YORK CITY 








The men—and the shops—that have always believed it 
pays to standardize on STARRETT TOOLS are being 
repaid a hundredfold. They appreciate now that the extra 
accuracy and extra convenience of STARRETT TOOLS 
means more work and better work on any job and under 
any conditions. Write for Catalog No. 26 “V”. 


THE L. S. STARRETT CO. 
W orld’s Greatest Toolmakers 


Precision Tools ... Dial Indicators ... Ground Flat Stock 
Hacksaws ... Metal Cutting Bandsaws .. . Steel Tapes 


ATHOL @ MASSACHUSETTS . U.S.A. 


STARRETT TOOLS 








They Want to Help 


(Continued from page 178) 





dividuals will stand a much greater 
chance of successful readjustment. 
Meanwhile, the advice to small manu- 
facturers seeking defense work is this; 
go to the Contract Distribution Office 
nearest you with complete information 
as to your plant’s equipment. They will 
do all they can to assist you in getting 
defense work either from the govern- 
ment, or as subcontractors, from exist- 
ing prime contractors. However, patient 
exploration on the part of each small 
businessman of all possible avenues of 
usefulness will go far toward lightening 
the excessive burden of government and 
improve his chances as an individual, 
Offices previously established are lo- 
cated in Iederal Reserve Banks and 
Branch Banks in the following cities: 


Atlanta, Georgia 
Baltimore, Maryland 
Birmingham, Alabama 
Boston, Massachusetts 
Chicago, Illinois 
Cleveland, Ohio 

Dallas, Texas 

Denver, Colorado 

Detroit, Michigan 

El Paso, Texas 

Helena, Montana 
Houston, Texas 

Kansas City, Missouri 
Little Rock, Arkansas 
Los Angeles, California 
Louisville, Kentucky 
Memphis, Tennessee 
Nashville, Tennessee 
New Orleans, Louisiana 
New York, New York 
Oklahoma City, Oklahoma 
Omaha, Nebraska 
Philadelphia, Pennsylvania 
Pittsburgh, Pennsylvania 
Portland, Oregon 
Richmond, Virginia 

Salt Lake City, Utah 
San Antonio, Texas 

San Francisco, California 
St. Louis, Missouri 


Other previously established offices 
are located as follows: 


Buffalo, New York—Traders Bank Building, 
Room 212, Main and Swan Streets; — 
Charlotte, North Carolina—New Liberty 
Life Building ; ‘ 
Cincinnati, Ohio—Union Trust Building, 
Room 804; = 
Des Moines, Iowa—505 Crocker Building; 
Jacksonville, Florida — 504 Hildebrandt 
Building ; : ; 
Milwaukee, Wisconsin—1124 First Wiscon- 
sin National Bank Building; . 
Minneapolis, Minnesota—240 Rand Tower 
Building ; z 
Newark, New Jersey—176 Sussex Avenue; 
Seattle, Washington—National Bank of 
Commerce Building. 


Four of the new field offices being 
opened by the Contract Distribution 
Division of OPM are ready for business. 

These offices and their addresses are 
as follows: 

Columbus, Ohio—305 Spahr Bldg., 50 East 

Broad St. ‘ 

Indianapolis, Indiana—Circle Tower _ 
Hartford, Connecticut—Phoenix Bank Bldg., 

805 Main Street — 
Providence, Rhode Island—Industria! Trus 

Bldg., Westminister Street 

Exact addresses of other new ollices 
will be announced as rapidly as possible. 
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